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In hand 
but out of mind 


Picture a builder, his hand on the level, 

his eye on the bubble. How rarely does he take 

an interest in the spirit level’s casing! 

How rarely does he need to when, like so many 
other familiar things around us, its stability 
depends on a Birmal casting. 

Dependable Birmal! For more than 50 years Birmal 
craftsmen have been producing castings to support, 
to enclose, to provide the very foundation 

of a host of well-known products. 

Their technical skill and great experience 

keep Birmal ahead in foundry practice... 

ensure that Birmal castings will continue 

to be relied on wherever the quality 

of castings counts. 





The Birmal foundries produce sand and gravity 
die castings in aluminium and magnesium alloys, 
and pressure die castings in aluminium, 
magnesium and zinc alloys for use 

in practically every industry. 





Pressure die cast in aluminium alloy 
for John Rabone & Sons Ltd. 





Birmingham Aluminium Casting (1903) Go. Ltd sirmiaworks smethwick40 Staffs 
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PUZZLE CORNER 7 


Maybe some modern art is bewildering; but let’s be 
fair Perhaps if you were as skilled in art appreciation as 
you are in production engineering, you could answer this 
one too. 


We pride ourselves at Webster and Bennett that we 
know most of the answers when it comes to boring and 
turning, and our customers agree. In fact, our own 
“‘puzzle corner” is always busy translating customers’ 
drawings into machinable possibilities, and quite often 
remarkably favourable floor-to-floor times result. 


If you have to machine castings and forgings up to 
80” swing, perhaps we can help you. Send us drawings of 
your components; our technicians will be glad to submit 
production proposals. 


A standard Webster and Bennett 
Boring Mill with 60” Chuck, ad- 
mitting 35” under the turret 
and 24” under the cross-slide 
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WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 
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Designed 
to use 


Araldite 


In the heavy electrical field, new equipment is being produced 
in which the designs are based on the use of Araldite epoxy 
resins. Insulated components of the Class-SA air-break switch- 
gear made by A. Reyrolle & Co. Ltd. were designed for cast- 
ing in Araldite. They are indicated by shading in the diagram 
and they include busbar insulation, cranked plug insulator, 
main orifice and voltage transformer orifice insulators and the 
voltage transformer itself. This design enables full advantage 
to be taken of the properties of Araldite resins which allow the 
casting of complicated shapes in order to provide compact 
structures with consequent savings of space and cost. Araldite 
is tough, shock-resistant and possesses excellent mechanical 
and electrical properties. As shrinkage on setting is negligible, 
cimensional accuracy can be maintained within very close 
limits. Remarkable adhesion to metals makes Araldite 
particularly suitable for composite structures. 


Insulated components of 11,000V Class-SA 
500 MVA air-brea’ switchgear by 
A. Reyrolle & Co. Ltd., cast in Araldite. 


Araldite 





EPOXY RESINS 


Araldite is a registered trade name 


CiBA (A.R.L.) LIMITED 


Duxford, Cambridge. Telephone: Sawston 2121 
APs41 
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Continuous 


faces of 
cast alloy, 


pump __ bodies 
on table — 12. 


petrol 
number 


Milling flange 
Material — die 


Production milling time on many different components 
can be cut considerably with this versatile Model 2VR 
continuous vertical miller, with first-class finish and with- 


out strain on the operator. 


Continuous milling cuts the unproductive waste out of 


milling cuts floor-to-floor time 


at the Dunstable works of AC-Delco Ltd. 


Time allowance —3 secs. 


floor-to-floor times. No time is lost in traversing or loading 
and unloading. The 2VR is milling all the time. 

Write for a new leaflet showing how we have approached 
many typical cases. Let us see if we can do any of your 


jobs faster and better by continuous milling. 


ADCOCK & SHIPLEY LTD 


P.O. Box 22, Ash Street, Leicester. Telephone : 


Leicester 24154/5/6. 


Telegrams & Cables : Adcock Leicester 
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Table travels of 50” and 60” 
* Upto 40 H.P. Spindle Drive Motor 
* Wide Speed range—14to 1400 R.P.M. 
* Wide Feed range—3 to 90” /min. 
8 * Fully Automatic Table Cycles— 


available on demand 





model ‘ExrA’ 


The new range of heavy 
duty Knee and Column 
Milling Machines of 
massive construction 
weighing up to 19,000 Ibs. 
Plain, Universal and 
Vertical styles, 

designed to give 
maximum setting and 
operating efficiency. 


Re) MODERN MACHINES FOR 
<> MAXIMUM PERFORMANCE ! 
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These 
butt-welded 
cutting 
tools... 


». pay 
dividends 
in the 


end 


B 
y ... in the end is what matters, for 
YE a it is the cutting end of Stag Major 
; steel which pays off. Not just a tip, but a 
good substantial piece of finest super high 
speed steel, inseparably fuse-butt-welded to a 

high grade shank. 
A complete tool, hardened and ready for use, for lathe, 
planer, shaper, etc., at little more than the cost of re- 


dressing by forging a solid tool. 


Send request form for booklet and tool chart. 


EDGAR ALLEN & CO. LIMITED 
IMPERIAL STEEL WORKS - SHEFFIELD 9 


ARAN IN RTD 
| To EDGAR ALLEN & CO. LIMITED. Imperial Steel Works, Sheffield 9 


Please send “‘Superweld"’ booklet and chart to:— | 





Name ' eee Pos | 


Position 


| Address jjelli 
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Whetherit be a Whit., BSF, UNF, UNC, 
or B.A. thread it is all the same to 
C. Lindley & Co. Ltd.. Luddenden, 
Yorkshire. They make all types of 
standard high tensile bolts and nuts 
from 4 B.A. to 3” diameter and are 
well known for the manufacture of 
special parts by the cold heading 
method. Their heat treatment, which 
involves hardening tempering and 
normalising, is entirely carried out in 
four Birlec atmosphere controlled 
furnaces including 18” and 24” Birlec 
shaker hearths, and Birlec 
cast link conveyors. The 
weekly output of these 
Birlec furnaces is about 
30 tons, operating 50 
hours per week. 








Birlec 18” shaker hearth furnace, 
rated at 40 kW, for hardening 
high tensile bolts and nuts at 
C. Lindley & Co. Ltd., near Halifax. 


EXTRA-SPECIFICATION FURNACES * 












* The cost of a furnace is not 
necessarily its purchase price. Even a 
brief interruption in production may 
cause severe losses in output and 
serious inconvenience. The purchaser 
of a Birlec furnace can be confident 
that the equipment will not only meet 
his specification, but will give un- 
interrupted trouble-free service. 











AEI-Birlec Limited 





ERDINGTON BIRMINGHAM 24 : Tel. EASt 1544 


LONDON . SHEFFIELD : NEWCASTLE-ON-TYNE 
GLASGOW « CARDIFF 
SM/B 5037 








Precision Lathes.... 








Numerous combinations can be obtained 
the SMART & BROWN with standard attachments. 
Direct motor and countershaft drives 
can be furnished. 

EPICYCLIC GEARBOX 


is now available, giving a wider 


SERIES LATHES 





range of spindle speeds. 





ONE OF BRITAIN’S FINE LATHES — Designed for the operator 


Smart & Brown 


25 MANCHESTER SQUARE - LONDON . W.I 
















from Smart & Brown 





The Pultra Capstan Lathe illustrated 
is available in 50, 70 and 90mm. 


centre heights and can also be supplied 


as Toolroom, General Purpose and 
Production models. 

Lathes can be equipped to your 
requirements from the standard units. 


(machine tools) Ltd. 


Telephone WELbeck 7941-5 Cables Smartool, Wesdo, London. 
MAKERS OF PULTRA MICRO LATHES AND GRINDING MACHINES 
Member of the GAS PURIFICATION AND CHEMICAL GROUP OF COMPANIES 


NAP 3187 
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Calor 
Propane 


COMPLETE ONE-FUEL PLAN FOR INDUSTRY Calor Propane has made radical 
re-planning of factory power supplies possible. Until now the boiler-house coke pile, 
‘i H E petrol storage tanks for fork-lift trucks, gas mains for the canteen, electricity for stoving 
ovens have been accepted as unavoidable . . . Calor Propane — the modern liquefied 
Petroleum gas fuel — does all these jobs, better. It does them anywhere in Britain. And 


a4 @) W E R it never lets you down. 
THE MODERN INDUSTRIAL GAS Giant tankers deliver Calor Propane throughout 
TO F U E L the country. Its consistent high quality is always within the Liquid Gas Industry speci- 
fication. Every Calor Propane installation provides a three-week supply of gas; never-failing 
‘ deliveries and a unique 24-hour maintenance service staffed by expert engineers eliminate 
W HH @) L E breakdowns. Contact the Calor Industrial Advisory Service for full details. 


FACTORIES 


KEY TO THE ONE-FUEL PLAN: 1 Calor-Propane bulk storage tanks. 2 For the smaller factory, small free- 

standing tanks. 3 Metal Fabrication Shop. 4 Heat Treatment Shop. 5 Foundry. 6 Tool Room and Machine Shop. 

7 Paint Shop and Finishing Shop. 8 Metal Spraying Shop. 9 Assembly Shop. 10 Stores, Despatch and Transport 
Sections. 11 Administrative Offices. 12 Laboratories. 13 Canteen and Welfare Block. 


CALOR GAS — Britain's biggest suppliers of industrial Propane and domestic Butane gas 


CALOR GAS (DISTRIBUTING) CO. LTD., 178-202 Gt. Portland St., London, W.1. CALOR-MIDGLEY LTD., Spartan Works, Carlisle St., Sheffield, 4 
SCOTLAND, N. IRELAND & EIRE : CALOR GAS (SCOTLAND) CO. LTD., 11-15 WESTWOOD ROAD, POLLOKSHAWS, GLASGOW, $3. 
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Rolls-Royce 


Model ‘‘OS36/12’’ Precision 
Surface Grinders are chosen 
to assist in the production of 5 
Jet Engines. 











v, 
3 Stanley Street, Sheffield, 3. Telephone 22272. 
Pi DRUMMOND-ASQUITH LTD. World wide Distributors 


_ KING EDWARD HOUSE, NEW STREET, BIRMINGHAM. Telephone Midland 343!. Also at LONDON, Telephone Trofalgar 7224 
> fm and GLASGOW, Telephone Central 0922, EXPORT DIVISION: HALIFAX HOUSE, STRAND, W.C.2. Telephone Trafalgar 7224. 
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E23 = KEESURFACING & BORING LATHES. 
offer :- PRECISION FEATURES WHICH ARE PROVING THEM- | 
SELVES THROUGHOUT THE ENGINEERING INDUSTRY 


SLT ee 


FEATURES 


HIGH PRECISION INDEXING TURRET 


RAPID CENTRE POSITIONING WITH 
RETRACTABLE STOP 


COMPREHENSIVE RANGE OF TOOLHOLDERS 
INTERCHANGEABLE WITH OTHER MAKES 
OF TURRET LATHES 


AVAILABLE WITH GAPBED (NOT 13” LATHE) 


AMERICAN CAM-LOCK SPINDLE NOSE 
PERMITTING CONSISTENT AND RAPID 
REMOUNTING OF CHUCKS AND FIXTURES 


AUTOMATIC TRIPS TO LONGITUDINAL 
FEED FITTED AS STANDARD 


TRIPPING CROSS FEEDS AVAILABLE 


REPRODUCED BY KIND PERMISSION OF THE 
ENGLISH ELECTRIC CO. LTD. ILLUSTRATION 
SHOWS A LINE OF SURFACING & BORING 
LATHES IN THE WORKS OF THE ENGLISH 
a ELECTRIC CO. LTD. BRADFORD 


ef ae 


MADE IN SIZES 


131036 


24” SWING SURFACING & BORING LATHE 


KEIGHLEY ENGLAND 
LIMITED 


We manufacture: 13°30" SWING CENTRE LATHES, COPYING AVAILABLE ON 13°, 17°, 21°, 25°, 
26" & 30° SWING LATHES, TOOLROOM LATHES, 13°36" SWING SURFACING & BORING LATHES 


2. ae 


TELEX NO. 51-123 @ TELEGRAMS: LATHES KEIGHLEY TELEX @ TEL. NO. 5261 (7 LINES) 


¥ 
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Hunting for a first class source of cutting ‘yp. 
and finishing tools for gears? = § <>" 8 2 


Seek no more! In the heart of the David Brown 
organisation there is a division specialising in 
making Hobs, Shaper Cutters, Rack Cutters and Shaving Cutters—the lot. 
Since David Brown have been making fine quality gears and the 
tools for cutting them for one hundred years, it follows that there 
is a wealth of experience to draw on. So, if you have a gear 
cutting or finishing problem get in touch with David Brown. 


You will find their area engineers very willing to help you. 


DAVID BROWN 


) 
ASS! , THE DAVID BROWN CORPORATION (SALES) LIMITED 
iy L > 


mS TELEPHONE HUDDERSFIELD 3500 


TOOL DIVISION PARK WORKS HUDDERSFIELD 
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SLOTTING MACHINES 
ORMERO with adequate power and 


rigidity for Heavy Duty 


















* A High Production Machine 


Powerful and Precise 
* Variable stroke up to 13” 


* Automatic feeds to all 


table motions 
* Automatic lubrication 


* Optional features include:- 
Rapid Power Traverse, 


Canting Table, etc. 


LIST SL9 WITH FULL DETAILS ON REQUEST 


A range of 
Slotting Machines 
is available from 
4" to 26” stroke 


A 13” Heavy Duty Slotting Machine 


ORMUSIROID SHAPERS LTD. Member of the Asquith Machine Tool Corporation 








HEBDEN BRIDGE, YORKS, ENGLAND Telegrams : ‘Shapers’, Hebden Bridge. Telephone : Hebden Bridge 17 and 313 


OS380 
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IN EVERY 


INGOT -: 


. . + Cast from the furnaces of the 
Osborn group of Companies, cumu- 
lative experience from generations 
of craftsmanship is combined with 
modern research and technology to 
produce steel of superlative quality. 
A wide range of high-speed and 
other special tool steels is manu- 
factured and many other products 
including steel castings, forgings 
and engineers’ cutting tools are 
produced within the same organisation. 
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for speed and long life 


ECLIPSE 


USE AN ECLIPSE FRAME 


PEED STEEL 


ECLIPSE FRAME 


f; nothing 
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HIGH SPEED STEEL 


USE AN ECLIPSE FRAME 


ECLIPSE 


[HIGH SPEED STEEL| 
L ib eth Se aS 


USE AN ECLIPSE FRAME 


HAGK SAW BLADES 


“Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors. 









UH37 


+ AUTOMATE PRODUCTION 

3 ESTABLISH ACCURATE SIZE CONTROL 
3 INCREASE OUTPUT RATES 

2% IMPROVE PRODUCT FINISH 


3 ELIMINATE SCRAP 
a 


)* - 
ETAMIC 


pneumatic machine 


control equipment ® 5 


A high pressure, self cleansing system embodying the true pneumatic Wheatstone 
Bridge principle with no mechanical or electronic amplifying devices, no pressure gauges or 
regulators, OMT-ETAMIC equipment automatically controls machines through 


permanent contact with products. 


TWO SYSTEMS AVAILABLE 


(A) For visual size indication during machining processes. 


(B) For completely automatic control of component size and machine operating cycle. 


Moderately priced OMT-ETAMIC control systems are applicable to 
all types of grinding machines, lathes, transfer machines, 


cold rolling mills, extruding machines, etc. 


MANUFACTURED BY 
OPTICAL MEASURING TOOLS LTD MAIDENHEAD 


SALES ORGANISATION 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH PHONE 3227 MAIDENHEAD 3704 
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‘Milt Production 
Special Jool Layouts 
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No. 8 TURRET LATHE FITTED WITH 15in TUDOR 3-JAW CHUCK ey 














S 
= 
SS 
| N 
Tool Position Spindle Surface Feed Tis omneneitill N 
DESCRIPTION OF OPERATION | Speed Speed Cuts NSS 
en act Boer | sananbaaisios ethane ls baie —— sien Tungsten Carbide Cutting N 
1. Chuck on A (using Loading Attachment) - | = —- | — _— \S 
Rough Face and Rough Turn C (1st cut) | Front | 85 235 48 N 
2.;Rough Bore 6; and 4% and na : | : \S 
(Turn C - - 2 | 85 230 70 N F 
3 {Rough Bore D mee . °- . J 85 133 | 70 CAST IRON NS 
(Rough Turn B and Face Back of Flange — | Front 2} 85 25 | 70 CASTING Nic 
4. Undercut and Chamfer Bores hpaasttities — = | NS 
Toolholder) - ° 4 | 85 133 Hand NS 
{Microbore D, E and 63. in. - -| 5 , , 175 285 | 98 Floor-to-Floor Time: N 
5.{Finish TurnC - - 4 | Front 175 465 | 70 ; 
(Finish Double Face Flange - = | Front 4] 175 465 70 Came. 
6. Remove Part from Chuck (using Un- ia 
loading Attachment) - - - - 6 ; — — | = 
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BIRMINGHAM 29 


LTD TELEPHONE SELLY OAK 1//3/ 
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rewcutting lathes. 16 to24 swing. 
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taper shank revolving centre. 
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Accurate spot facing and centring of 
sawn bars, forgings, etc. is essential for 
accurate production on centre lathes 
and copying lathes. 

Why not equip your shop with 


Instruction and sp: 


(Ys 


LLL 


| 
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LONDON OFFICE 
ASSOCIATED BRITISH MACHINE 
TOOL MAKERS LIMITED 


Telephone : Johnstone 400 


JOHN LANG & SONS LTD. 


17 GROSVENER GARDENS swt JOHNSTONE RENFREWSHIRE SCOTLAND 
Si eee Ue meee §=6Nett Weight (approx.) 


Additional Equipment 


Electric motor drive and starter. 
Corrected and calibrated lead screw. 
Automatic stops to longitudinal feeds. 


Quick power traverse to saddle and 
slides. 


Electric coolant pump and fittings. 

Low voltage machine and dial lighting. 
Taper turning attachment. 

Automatic screwcutting. 

Quick-change toolholders. 

Stationary and travelling stays. 
Hydraulic profiling equipment. 


Auto-chucking equipment. 


LANG CENTRING MACHINES 
Bar Capacity of Vice - *’ tod’ 
Flange Accommodation 7 


Facing Spindle Speed 200 r.p.m. 
Centring Spindle Speed - 750r.p.m. 
Power of Driving Motor 24 h.p. 

Speed of Driving Motor 1440 r.p.m. 
Floor Space - - 6’ 0” x 3’ 0” 
21 cwt. 2 qr. 


L224-E3 
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Steel 


For many years the precise control associated with ‘VSG’ 
variable delivery hydraulic pumps and transmission gears has 
proved invaluable to the Steel Industry. 

Mill and drawbench drives, sawing and measuring tables, 
processing machines and manipulators are a few examples of the 
many applications of ‘VSG’ equipment. 


x e b. The Steel Industry is but one of many industries which ‘VSG’ 
has now been serving for over fifty years. 
¢ alias MODERN INDUSTRY 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED - VICKERS HOUSE - BROADWAY + LONDON SWI 
29C 
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CAMSHAFT — 


Tailored to the job of camshaft grinding — that's 
the Landis-Lund type DH machine. 


The principles used in this machine have proved 
themselves over long periods in leading automobile 
plants throughout the world. 


Available with 26°, 30° or 40° cradles. Up to 0.200° 


stock may be removed. Tapered contours, in one 
direction, or both can be ground on a production basis. 


Grinding 13 Contours on 
Camshafts for 6 cylinder en- 
gines, removing .010" stock, 
production is 12 Camshafts 
per hour, one man operating 
4 machines. 


LANDIS LUND «40 ree on cam canoer 


LANDIS LUND LIMITED - CROSSHILLS - KEIGHLEY - YORKSHIRE 


NRP 3132 
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High Performance Lathes 


for testing materials, tools and lubricants 








Swift specialize in the design and manufacture of high- The lathe above is specially designed for testing ceramic 
quality lathes for the testing of tools, lubricants, etc. tools. Drive is by a 40/40 h.p. motor and Ward Leonard 
set. Speeds from 310 to 5,000 r.p.m. are available. All 


Lathes of various types and sizes have been supplied to controls are electronic and the control desk incorporates 


Laboratories, Tool Manufacturers, Oil Companies, etc., wattmeter, feed indicator, clock and timer, etc. 
and can be arranged to cover the power and speed GEORGE SWIFT & SONS LTD. 
requirements for a wide variety of applications. HALIFAX - ENGLAND 


Member of the Asquith Machine Tool Corporation 


The lathe on the right has a driving 
motor of 30/75 h.p. and an overall 
speed range of 17 to 1,500 r.p.m. with 
practically stepless variation. It is 
designed for testing different materials 
with all varying types of tools and 


using different kinds of lubricants. 


Write for a copy 
of this leaflet 
which describes 
briefly a number 
of Swift Testing 
Lathes 





Sales and Service for the British Isies 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Centrai 0922 
$424 
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HOBlique’ 
GEAR 





HOBBING 
MACHINE 








The 12” HOBlique is a completely new 
spur and helical gear hobber with a 
fully automatic cycle and has been com- 
pactly designed, with vertical work axis, 
to meet the demands for high speed, 
heavy feed, mass production of trans- 
mission gears, chiefly in the automobile 


industry and for other applications 


—_ joan if) 


where quantity production of medium 


and medium-coarse pitches is required. 


AER: 


The rigid construction allows fullest 


advantage to be taken of semi-finishing 


i SO 





at high speeds with multiple thread hobs 
and finish cut gears with angle thread 


hobs can be produced both accurately 





and economically. 
The principle of moving the hob slide 
through the oblique plane when cutting 


helical gears has dispensed with lead- 





4 screw, differential gearing, guides and 


cams and simplifies set up procedure 
MACHINE SPECIFICATION 


MAXIMUM RATED DIAMETRAL PITCH INSTEEL .. .... SDLP. since no gear calculations are required. 





" MAXIMUM CENTRE DISTANCE, HOB TO WORK ... 9” Maxi ie titan seainiieal 
MINIMUM CENTRE DISTANCE, HOB TO WORK = iy" a Se 8 proas 
MAXIMUM DIAMETER GEAR WITH 6” DIAMETER HOB ... ’ ith 6in. dia. hob is 12 in. Maxi 
MAXIMUM TRAVEL OF HOB SLIDE 8” sataaaiiateaiinees — 
MAXIMUM HOB SWIVEL LEFT AND RIGHT HAND 45° ae inconl Ss 
MAXIMUM DIAMETER OF HOB . 6” 

MAXIMUM LENGTH OF HOB... 7” 

MAXIMUM TRAVEL OF AUTOMATIC INCREMENT HOB SHIFT .. 4” 

DIAMETER OF HOB ARBOR (INTERCHANGEABLE) 11”, 14” and 2” 

DIAMETER OF INDEX WORM GEAR ...__... . ’ 12” DRUMMOND BROS. LTD. 
HOB SPEED IN R.P.M. : 60—450 s 

MAXIMUM FEED RATE IN INCHES PER WORK REVOLUTION . 160 GUILDFORD - ENGLAND 
MAIN MOTOR H.P. . és 10 Member of the Asquith Machine Tool Corporation 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Centra! 0922 
0425 
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the ultimate in SING GRINDING 
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MOORE-CATMUR 


No.2 PRECISION Jf .°°4\ of | 
AlreMed Wi) 3: = K 4 








The craftsman's choice 


—for high precision 
F Vale Mg-lol(om-ileled.¢ 


fa -Jeateh 2-1 


The dust protective aprons have been 


removed for the actual photograph. 


MACHINE TOOL CORPORATION LIMITED 





103 Lancaster Road, Ladbroke Grove, London, W.I1. 'Phone PARk 9451/2 
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The Bush with 9 Lives 


Although you know that 


BAC 





Make the best drill bushes 


do you know 


that they also make components for 
water screens, mechanical stokers, guide pillars 
and bushes for injection and pressure moulds 

also for die casting, dies bushes and 

plungers for die casting and plastic 

machinery, headed and plain, fully 

serrated-semi serrated-serrated 
and hexagon types with 
centre groove for resin, 
laminate and light 


alloy jigs 





British Aero Components Ltd., Montague Road, Warwick, England 
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Some of the seven Atlas Copco AR9 compressors already in service with Vauxhall, 


VAUXHALL TO ATLAS COPCO... 


‘Three more ARS Compressors please!’ 


For more than three years Vauxhall Motors Limited 
have been operating seven, 3,210 c.f.m. Atlas Copco 
AR39 Stationary Compressors at their Luton Works. Now 
due to expansion at these works and the increased 
demand for compressed air, Vauxhall have now ordered 
three additional units which will bring the total number 
of this compressor installation to ten. 

The Atlas Copco ARQ saves power, which on an 
annual running time (three shifts) 7,200 hours, could 
represent a yearly saving of up to £450 per compressor. 
The compact AR3, with its ‘L’ arrangement of cylinders, 
its short, single-throw crankshaft and shaftless over- 
hung motor can save 25°, in floor space. 


No other compressor in the range of 3,000 c.f.m. 
at 100 p.s.i. costs so little to operate and needs 
so little room for installation. 


Stlas Copco 


COMPRESSED AIR ENGINEERS 


A Vauxhall Cresta outside the Atlas Copco works at Hemel Hempstead. 


ATLAS COPCO (GREAT BRITAIN) LIMITED 


Maylands Avenue, Hemel Hempstead, Herts. 
Telephone : Boxmoor 6040 
Sales and service depots at: LONDON - BRISTOL +- CARDIFF - WALSALL 


LEEDS - MANCHESTER - NEWCASTLE - GLASGOW - DUBLIN - BELFAST 


$.166 
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BEMAG CO-ORDINATE BORING & MILLING MACHINE 


cuts machining time by 607. 
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The BEMAG Co-ordinate Boring & Milling Machine for JIGLESS 
production represents a revolutionary approach to single, batch 
and mass production boring. 


© MANUAL PRESELECTION OR ALL SLIDES AUTOMATICALLY 
AUTOMATIC PROGRAMMING OF CLAMPED 
CO-ORDINATES 
SIMPLE PUNCHED CARD conan Ue “daeaiaeen oe 
PROGRAMMING SYSTEM 

—NO ELECTRONICS MAXIMUM DISTANCE SPINDLE 

BRIDGE TYPE COLUMN AND TO BASE 48” 
REMOVABLE TABLE FACILITATE 
MACHINING LARGE WORK- LONGITUDINAL SPINDLE 
PIECES MOVEMENT 50”, CROSS 30” 


Sole Agents for U.K. 


ROCKWE 


we toe ee WELSH HARP, EDGWARE RD., LONDON, N.W.2. 
TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM—TEL; SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 28622 


social teeennrmmncettaniattinimnaitinaiaiaeill 


BEMAG 5 


L L for further particulars write or telephone TODAY 
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issued by: POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE - Tel: 2323 - Telex: 55166 


distribution throughout the world 
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AIR CYLINDER USERS 
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SINGLE 


When fast reciprocating SOLENOID-OPERATED 


For controlling double-acting cylinders at air line 
pressures of 20-150 p.s.i.g. Perfectly suitable for con- 
tinuous or intermittent use. Air is used to move the 
valve mechanism in each direction without the neces- 
sity for a return spring. 


cylinder piston movements are 





required Schrader Solenoid 
Valves offer the ideal means of 
actuation. Single or double 
solenoid types are available, 
both using electrical limit 
switches. The single type 
operates while the single 
solenoid is energized. The 
double solenoid valve 
incorporates two electrical 


circuits and operates or returns 


: DOUBLE 
in response to momentary SOLENOID-OPERATED VALVE 
energizing of either of the Also for controlling double-acting cylin- 
, ders but permitting a longer dwell time in 
solenoids. either direction without using continuous 
electrical energy. Valve mechanism is 
moved with positive action in 
* each direction by air line pres- 


sure. Range 20-150 p.s.i.g. 
SCHRADER — 


AIR CYLINDERS 
CONTROL VALVES 


nine comes TAQ teste (ty 


CONTROL VALVES 








To: A. SCHRADER’S SON, Air Control Products Dept. Pt 
829 TYBURN ROAD, ERDINGTON, BIRPIINGHAM, 24 










Please send details of Schrader SOLENOID CONTROL VALVES |and_ Air Ejection Sets 
Airline Couplers 
Blow Guns 







Air Cylinders 
( MARK oo? 


REQUIRED 
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The range of machines produced by Woodhouse & Mitchell includes centre 

lathes, horizontal boring machines and turret millers. Three of the latest designs 
are illustrated here: built to modern specifications, they are being 

used with complete satisfaction by discriminating engineers. 





OOPVOUSS S$ MIT CHET 








84” size: 10 h.p. motor, 12 speeds 


21-945 r.p.m. 
SMa MeeVee ea cM ee Na ere = 10)” size: 12 speeds, 
14-630 r.p.m. 


alternative, 21-945 r.p.m. 


WOODHOUSE & MITCHELL 
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‘70’ Junior 7" Centre Lathe 





2h.p. motor; 8 speeds, 30-437 r.p.m. also alternatives 44-640 r.p.m., 


and (when fitted 2-speed motor) 30-874 r.p.m. Sizes are 
4 | made to admit 45”, 54” and 72” between centres. 





For milling, boring and jig-boring 





at any angle, key-way and end 
milling, die-sinking, mould and 
pattern-making Table 36” x 9”, 
10 spindle speeds 100-2,000 r.p.m. 
(alternative 200-4,000 r.p.m.). 





WAKEFIELD ROAD - BRIGHOUSE - YORKS 


PHONE: BRIGHOUSE 627 (3 LINES) — GRAMS: ‘WOODHOUSE BRIGHOUSE’ 


WwmM 33 
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FOR LONGER LIFE! 








MANUFACTURED BY 


IMPREGNATED DIAMOND PRODUCTS LTD - TUFFLEY CRESCENT - GLOUCESTER 


DISTRIBUTED BY 


UNIVERSAL GRINDING WHEEL COMPANY LIMITED - STAFFORD - TELEPHONE: STAFFORD 38! 


—— 
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TWO CHUCK SIZES COVER TOOL DIAS. 4." TO 2" 
SMALL TRU-LOK LARGE TRU -LOK 


Obtainable from your local stockist 
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NEW FINISHED PARTS STORE FOR 


GOSS PRINTING PRESS CO. LTD. = | 
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10pt argument 
for using 
R.O. Shelving 


@ R.O. SHELVING IS ADAPTABLE TO EVERY TYPE OF 
REQUIREMENT AND SITUATION. 


R.O. SHELVING COMBINES MAXIMUM CAPACITY WITH 
PERFECT ACCESSIBILITY. 


IT CAN EASILY BE RE-ARRANGED OR EXTENDED AS 
CIRCUMSTANCES DEMAND. 


IT CAN EXPAND’ VERTICALLY AS WELL AS 
HORIZONTALLY. 


INSTALLATION COSTS ARE NOT HIGH. 


EACH INSTALLATION IS DESIGNED BY EXPERTS TO 
MEET THE CLIENT’S SPECIFIC NEEDS. 


THE STRONGLY BUILT UNITS GIVE MANY YEARS OF 
SERVICE. 


OUR SERVICE COMPRISES THE COMPLETE STORAGE 
INSTALLATION INCLUDING WALKWAYS, RAILS, PAR- 
TITIONING ETC. 


@ RUBERY OWEN EXPERTS ARE ALWAYS AVAILABLE TO 
GIVE FREE ADVICE. 


@ R.O. SHELVING HAS PROVED ITSELF IN USE IN EVERY 
TYPE OF INDUSTRY. 






























It did not take the Goss Printing Press Co. Ltd. long to decide 
that an R.O. Shelving installation was just the right type for 
them. You will find it equally right for your requirements, 
whether you require a few simple rows of shelves or a complete 
two-tier installation. Why not discuss your needs with us? 
You will find our staff both knowledgeable and helpful. 


RUBERY OWEN 
Storage Equipment 


UBERY OWEN & CO LTD INDUSTRIAL STORAGE EQUIPMENT DIVISION 
HITEGATE FACTORY +: WREXHAM: N. WALES: TELEPHONE: WREXHAM 3566/8 


Member of the Owen Organisation 
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For low-cost 
automation 
CGentec Machine 


Tools Ltd. chose 


standard MAXAM 


Flexibility and dependability at low cost was the theme 
of the Centec exhibit at the European Machine Tools 
Exhibition, 1959. 

A multi-station rotary transfer machine built entirely of 
standard components demonstrated that automation 
need not necessarily be expensive. A 7-station design 
was assembled for the occasion. The eighth position on 
the rotary table was provided for loading and unloading 
the workpieces. Drilling seven holes }-inch diameter at 
}s-inch centres in a brass rod, total machining time was 
74 seconds. 

Basically, the machine consisted of a standardised 
Centec rotary indexing table with component clamping 
and sequence control operated by standard MAXAM 
cylinders and valves. Par-A-matic drill units were 
supported on pillars at the drilling stations. 

The demonstration proved conclusively that low-cost 
automation is capable of wide application, and needs 
skilled labour for the initial setting operation only. 
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Fluid Power Equipment 


Loading and unloading were carried out 
by unskilled personnel, but even these 
stages can be hopper-fed if required. 





More and more constructors of flow pro- 
duction machinery are designing their 
assemblies with MAXAM Fluid Power 
Equipment in mind! 


If you are a Chief Draughtsman, Works Manager, 
Production Head or other person seriously interested in 
safely increasing productivity, please send for our liter- 
ature covering standard valves, cylinders, rams and 
other hydraulic/pneumatic equipment. 


Distributed by: 

Holman Bros. Limited, Camborne, England; 

Camborne 2275 and at 44 Brook Street, London W.1; 

Hyde Park 9444, be. 
Also in Birmingham . Cardiff . Glasgow . Peterborough (s) 
Sheffield. Australia . Canada . East Africa . France 

India . South Africa . Spain . U.S.A. . West Africa. § 
With Agents and Representatives throughout the world. cnoue 


Fluid Power Equipment 


REGISTERED TRADE MARK 
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with the right gun 
and the right 
polishing 
composition 





LESS WASTE 

COOLER WORKING 

MORE ECONOMICAL IN USE 
EASIER CLEANING OF THE 
POLISHED ARTICLES 


Equipment for Spray Compositions: 
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The Canning Spray Gun is specially designed for the application of liquid polishing compositions. 
Complete equipment including pressure containers, compressors and manual control or automatic timing units 


can be supplied. 
Liquid Polishing Compositions: 


Canning Liquid compositions are supplied in a range to cover all purposes and include :— 
Liquid Tripoli No. 3113A — For cutting non-ferrous metals. 
Liquid Rouge No. 3113B — For colouring non-ferrous metals. 
Liquid S.S. No. 3113C — For polishing stainless steels and other hard metals. 
Liquid A.2. No. 3113D — For cutting and colouring stainless and other steels. 
Liquid White Finish No. 3113E — For colouring and finishing non-ferrous metals and nickel 
finishing. 


Supplied in easy-to-handle 56lb. pails which fit inside the pressure container. 


Our Technical Staff will be pleased to investigate your polishing problems, and to advise on the application of liquid 
polishing compositions to your automatic and semi-automatic polishing machines 


“CANNING; BIRMINGHAM 18. LONDON - SHEFFIELD & AUSTRALIA 








Sole concessionaires for 


S. W. BUNDGENS 
WIRE STRAIGHTENERS 
SCHUMAG CENTRELESS GRINDERS 


BURKHARDT & WEBER MULTI- REINECKER 
SPINDLE DRILLING MACHINES 


















CHAPPUIS PROGRESSIVE TOOL 
PRESSES FINE 
MALMEDIE COLD HEADING uy ej all, |= 
MACHINES pete) x 


REINECKER GRINDING MACHINES 


MENGELE HYDRAULIC PRESS 
BRAKES 


and many others. 






MENGELE 


JOHANSSON Production Universal 
Grinding Machines 


Cold running spindle in plain bearings. 
Hydraulic wheel feed in direction of 
head setting. Fully automatic hydraulic 
machine cycles including work sizing. 
Hydraulic profile dressing. Symetrical 
work head usable either end of table. 
Table reversal within 0.004” SuRnEnAET & ERED 


CHAPPUIS 








MUCH PARK ST., COVENTRY 
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72 CENTRE 


(15° SWING ) 
GAP BED LATHE 
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This Crowthorn 7 Centre (15° Swing) Gap Bed 
Lathe admits 4' 6° between centres. 
Special features include: 


Ll long taper spindle nose (alternative 
Al short taper) 


American style toolpost (Alternative 
four way toolpost) 


- Profile ground gears. 
Gamet micron precision bearings. 
Two-speed motor drive. 


ae NAN tiseed tincaob TOL 1.004.000. 
ait 


CROWTHORN ENGINEERING COMPANY LIMITED 
Makers of High Class Machine Tools for over half a century 


REDDISH ° STOCKPORT ENGLAND 
Phone: STOCKPORT 7271-2-3 Grams: CROWTOOL, REDDISH 




















Manufactured under licence from Ferrand & Frantz Ing. Villeurbanne. British Patent No. 705, |48. 


MODERN FACTORIES NEED 


/REEL ABOVE ALL ELSE 


TO SAVE SPACE AND GIVE 
INCREASED HEIGHT OF LIFT 


-with reduced butldig cots / 


highest hook Reel is the only modern overhead crane specially created to 

——a meet modern industrial demands for higher mobility and efficiency. The unique 

building height. Reel design carries the crane to within inches of the roof, giving 
maximum height for lifting. Enclosed girder construction combines lightness 
with great strength, allowing more economical running and 

an maintenance. There are capacities to suit all requirements. Handling of 

e driver's cage, 7 4 ° 
$1 glazed or open. goods is faster, safer and more economical with Reel— 

mneerere spiny Why not contact us now for full information ? 

maximum possible 

visibility in all 

directions. 


THE BRITISH overhead 


W E L travelling 
crane 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITED 
CORONATION WORKS : HAINGE ROAD . TIVIDALE : TIPTON : STAFFS ; Telephone: TIPTON 1222/3/4 
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Greater safety for hands 

















TRIUMPHS OF SHELL RESEARCH 


ith new Shell Dromus Oils 


Most modern soluble cutting oils contain phenolic 
compounds used as coupling agents between the 
oil and the emulsifier, for better blending and 
easier mixing. These phenolic compounds can 
cause skin irritation, especially where modern 
high-speed machines are used and the emulsion 
can concentrate, through the evaporation of water, 
above the safety level. 

Shell research chemists have been working on 
this problem, which has been causing some con- 
cern to Management. After considerable research, 
Shell Dromus Oils have been reformulated and 
these new cutting oils now produce bland emul- 
sions, which considerably reduce the risk of skin 
trouble to operators. 

The real difficulty was to finda newcouplingagent 
toreplace the phenolic compounds, and Shell finally 
used what their chemists know as a higher fatty 


The Research Story 


alcoholcomplex. Thissolved one problem, but pres- 
ented another. The new coupling agent was volatile 
at the high temperatures normally used in blending 
processes. Further research found a solution to this 
problem by designing and installing new plant. 

The new Dromus Oils are every bit as efficient as 
before and cost no more. They put Management 
in the welcome position of being able to minimise 
working hazardsat noextracost. And machine men 
need no longer be so worried about skin troubles. 

The moral of the story is that Shell research is 
supremely applicational. The centre at Thornton 
is always ready to work with even the most 
specialised sectors of industry to produce the 
right oil for the job. If you and your organisation 
have any major lubricating problems, it pays to 
get in touch with your local supplier of Shell 
Industrial Lubricants. 


Shell chemists in the U.K., in Holland and in the U.S.A., prepared 
and examined hundreds of experimental soluble oils, and established 
that certain combinations of fatty alcohols could be used in place of 
phenolic compounds with no loss of efficiency. They set to work to 
discover the best combination and developed a higher fatty alcohol 
complex which fitted exactly. Then they realised that to blend this new 
coupling agent into soluble oils would require special plant and new 
blending techniques. 

Exhaustive testing of blend stability, emulsion stability, anti- 
corrosion and machining properties led to selection of the most 
promising blends. A pilot plant was set up to produce batches of 
these for use in field trials. 

This field testing and final development proceeded for two years 
whilst production plants were erected at points so chosen as to give the 
most economical and rapid delivery throughout the United Kingdom. 














This is the blending kettle. The 
reflux condenser beside the stirrer 
motor prevents the loss of con- 
stituents volatile at the blending 
temperature. 


DROMUS SOLUBLE CUTTING OILS 


another proof of Shell leadership in lubrication 
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for perfection in diamond wheels 


MANUFACTURED BY IMPREGNATED DIAMOND PRODUCTS LTD - GLOUCESTER 


DISTRIBUTED BY UNIVERSAL GRINDING WHEEL COMPANY LIMITED - STAFFORD 
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DORMER HELI-MATIC ARBORS 


66 They’ve done it again ! You can 

















rely on Dormer to turn out the AND SCREWED BORE CUTTERS 
3 tools for peak performances with This high-efficiency combination simplifies screw-locked 

| the greatest accuracy and the milling and achieves the greatest productivity. 
= least trouble. Look how Ease of assembly, precision in performance, and duration 
a: ” easy this is... . of working life, are the outstanding features of the 





Heli-Matic equipment. 
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SECOND STAGE 






Screw on the cutter to meet the 
nut—then release by a part 
reverse turn. 





FIRST STAGE 







Screw on the nut by hand 
—as far as it will go. 














THIRD STAGE TO RELEASE 
















Screw back the nut firmly against 
the cutter by hand — immediately 
cutting starts the cutter will lock 
solidly against the nut, making a 
rigid tool assembly. 











Apply the spanner to the nut and a 
few sharp hammer blows will release 
the nut from the cutter, which can 
then be screwed off by hand. 99 


You can’t go wrong — send for the Heli-Matic 





brochure giving the full range of Arbors and Cutters. 


AQ XQ ( |]  H))}}} 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
> | SHEFFIELD ENGLAND 


DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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OP TIO MESS 


for wheelforming under optical 


the 





control without template 
























Peseta 


The unit is permanently attached 
to the head of the machine. One 
radial and two tangentiai straight 
line motions can be carried out 
in one setting. Additional wheel 
dressings are undertaken by oper- 
ating the micrometer controlled 
cross slides, thus permitting the 
dressing of intricate profile com- 
binations along the periphery of the 
wheel. The microscope facilitates 
quick and accurate diamond 
settings and the checking of the 
grinding wheel after dressing. 
Commercial diamonds can be 
employed since the radial dress- 
ing motion is viewed against 
a graticule. 


Patent Pending on No. 36115/58 


FOR GOOD FORM CHOOSE THE... 
P.G. OPTIDRESS 


PRECISION GRINDING LTD 


MILL GREEN ROAD : MITCHAM : SURREY Phone: MITCHAM 3014 


NRP 2726 
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INCREASED 


PRODUCTIVITY 


WITH GREATER 


PRECISION 





> 
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Swift Feeders employed in 
production in our Associate 
Company may be seen at 
any time by appointment. 





The B.T.G. 3” Swift Feeder is a hydraulically operated 

power press feeding device, capable of running consistently at high 

speeds with extreme accuracy of pitch. It is readily mounted on the crankshaft 

of the vast majority of power presses and used in conjunction with the Swift 

Feeder Coil Holder (which is adjustable for tool height and coil size) enadles 
the press table to be kept clear of any obstruction. 

The extreme simplicity of adjustment for pitch progression and material 

thickness makes the Swift Feeder ideally suited for both short and long production 

runs. Adjustment for width of material is rendered unnecessary by the open-sided 





gripper design. 
THERE IS NO FASTER OR MORE CONSISTENTLY ACCURATE PRESS FEED THAN THE 


SWIFT FEEDER 


BIRMINGHAM TOOL & GAUGE CO. LTD., BIRMINGHAM 19 
and 26 HOLBORN VIADUCT, LONDON, E.C.1 








A Member of the DENBRO Group of Comp 
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UNIVERSAL HORIZONTAL 
ISS METROSCOPE 


This entirely new instrument replaces the old 
optimeter, and is extremely versatile. To be 
used for direct and differential measurement, 
for length measurement up to 18 in. exter- 
nally, and 7 in. internally. 

This is also an excellent precision internal 
diameter measuring instrument. The “ elec- 
tronic eye” enables the stylus to contact the 
test piece without any measuring pressure. 

SPECIAL FEATURES : 

@ Extreme accuracy @ Speed of work @ A 
centering attachment for rapidly centering or 
aligning the test piece for internal measurement 
@ Opto-mechanical indicating device for making 
rapid series measurements. 


Please write for details to: 


C. Z. Scientific Instruments Ltd, 12a Golden Square, London, W.1. Tel: GER 4488 




























INCREASED CUTTING CAPACITY 





‘BRIGHT STEEL BLANKS 


COLD SAWN 
ACCURATE THICKNESS 
CLEAN CUT SURFACES 


FREE FROM BURRS 





To meet the greatly increased demand 
for our sawn blanks a further machine 
—one of the largest built in this country 
—has been added to our battery of 
fully automatic cold saws. We can now 
offer rapid service for long or short 
runs on all sizes up to 18” dia. 


/ 


CONSULT US ABOUT YOUR 
y BLANK REQUIREMENTS 


« 





MACREADY’S METAL COMPANY LIMITED, USASPEAD CORNER, PENTONVILLE ROAD, LONDON, N.! 
Telephone: TERminus 7060 (30 lines) - Telegrams: Usaspead, London, Telex - Telex No. 22788 
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Our range of industrial engines are a_ practical 
proposition for many types of industrial equipment 
... Compressors, cranes, pumps, contracting equip- 
ment, earth borers, generators, railcars, welding 
plant, works trucks, tractors and conversions. 
Simple design, modern flow-line production methods 
and common interchangeable parts contribute to 
the low cost of these high efficiency engines. And 
remember, every engine is fully backed by a 


Wherever you are, whatever your problem, 


800" 





MOTOR COMPANY LIMITED - ENGLAND 


are at your service 


For further details of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 








industry 


World-wide Parts and Service Organisation. Take 
your choice from a wide power range... Diesel 20 to 
86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 
DIESEL ECONOMY 

— have you considered the replacement of existing 
power units in your equipment and trucks with the 
famous 4D Diesel engine? You'll have the unique 
advantages of economy, long-life and low running 
costs .. . plus the best service in the World! 
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Please send me technical brochures of your *PETROL 
DIESEL Industrial Engines. The maximum B.H.P. required 
is at R.P.M. Also, please send details 
of the following equipment powered by your engines. 


Addresr.. 


Nature of Business. _.__._... 


invilntisinncelcimaininindaaediieds Telephone No. .... -. ......... 
* Delete where not applicable 











FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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Secure 
RAPID BLADE RE-SETTING 


RAPID RE-SERVICING 
REDUCED CUTTER DOWN TIME 
REDUCED CUTTER COSTS 





¢ 





RAPID RE-SET EQUIPMENT 


The use of the Wickman Rapid Re-set Cutter Body 
and three blade styles available provides a simple 
variation of blade geometry. The blades can 

be removed, re-ground, checked and replaced in any 
Cutter Body size within the range — WITHOUT 
REMOVING THE CUTTER BODY FROM 

THE MACHINE, thus reducing down times and 
costs to a minimum. 





WRITE FOR YOUR COPY OF THE 
NEW WICKMAN FOLDER — 
“WICKMAN RAPID RE-SET FACE 
MILLING CUTTERS” — FOR 

THE FULL STORY. 














WICKMAN LIMITED 


WIMET DIVISION, TORRINGTON AVENUE, COVENTRY. Telephone 66621 
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be growth in the size of the business unit in 
Australia, which has become such a part of our 
economic picture during recent years, has emphasised 
the need for teamwork and co-operation in business. 
Experience has shown me that the greater the under- 
standing between functions, the greater the teamwork 
and co-operation, and in considering my subject for 
this lecture, I came to the conclusion that I might 
help you to understand better the reason why we 
accountants are so hard to get on with by giving you 
a broad outline of some of the important principles 
behind, and reasons for, financial control in a 
business. I will also indicate a few ways in which 
production engineers and accountants can assist and 
work with each other. 


The objective of most businesses is the creation 
of goods or services, and their sale at prices which will 
cover all of the costs incurred and give a reasonable 
reward by way of profit for the money used in the 
undertaking. 


Just what are the problems of a business from a 
financial point of view? In the first place, it is 
necessary to have the money needed when and where 
it is needed. I feel sure that you would agree that 
this is a problem that must be solved, particularly on 
pay-day. However, it is not enough to have the 
finance required available when it is required. It is 
necessary to use that money effectively so that it 
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earns its keep. You are all very much aware of the 
need to keep labour fully occupied and not to have 
men sitting around with nothing to do, and there is 
a somewhat similar requirement in using money. The 
finance needed by a business can vary from one 
month to another, and this aggravates the problem of 
balancing the desire to ensure that finance is avail- 
able when it is needed with the need to ensure that 
as far as possible the available money is made to 
work and not left idle and unoccupied. Judgment is 
important in balancing safety and conservation with 
the economic need to make the funds of a business 
earn the maximum return, Just what is a reason- 
able return can vary under different circumstances, 
and is from time to time dependent upon the rates 
of interest paid by other organisations competing for 
the use of the money required. As a general rule, it 
is fair to say that the greater the risk of loss of 
capital, the higher the return required. Closely allied 
to these two problems is the need to safeguard the 
investment that has been made in the business. It 
must be remembered that all expenditure — and I 
emphasise the word “all” -—— ultimately must be 
recovered in the selling price of the goods or services 
produced by the organisation. Unless this is done. 
the money that has been lent to the business pro- 
gressively disappears, and shareholders, to say the 
least, are not very happy when they cannot get back 
what they have loaned. Although risk is an inherent 
part of business, sound financial control techniques 
aim at minimising this risk as much as possible, whilst 
at the same time providing guidance and information 
to assist effective and efficient use of the finance 
available. 


sources of finance 


Whilst it is not possible here to cover the subject 
in great detail, I feel that it may be of interest briefly 
to touch on aspects of the sources of finance used by 
business in its operations. There are five normal 
avenues used for obtaining or accumulating funds 
that I would like to mention. In the first place, there 
is the capital subscribed by shareholders (in the case 
of a company), partners (in the case of a partnership), 
and proprietors (in the case of a sole trader). This 
is made available by the people who have the confi- 
dence that it is possible to use their money effectively 
in the business and earn, by way of profits, an 
adequate reward for the risk they take in providing 
this capital. Capital, among other factors, has the 
following characteristics :- 


1. People who provide the capital for a business 
are the owners of the business. From a legal 
point of view, a business conducted by a sole 
trader or a partnership is not a_ separate 
identity. In these cases the profits and the losses 
belong to the individuals owning the business. 
These individuals also are responsible personally 
for any debts incurred by the business. On the 
other hand, a limited liability company is a 
separate legal entity in itself apart from its 
owners, whose liability is limited to the capital 


they subscribe. The rights of shareholders in a 
limited liability company are set out in the 
Memorandum and Articles of Association of 
that company, but they generally include the 
right to elect Directors who are then respon- 
sible to them for running the company on their 
behalf. 


2. Preference Shares in a company, in general, 
have a preferential right to dividends, and in 
the event of the liquidation of the company to 
the return of their capital. On the other hand, 
as a rule, they have very limited rights in the 
management of the company and have an over- 
all limitation on the rate of dividend they 
receive. Ordinary Shares, generally, have the 
right to the profits earned by the company, 
other than those required to meet Preference 
Share dividends. However, they have no right 
to a dividend unless a profit is earned, and 
they are repaid their capital in the event of 
a liquidation after all other creditors and the 
Preference Shareholders of the company have 
been paid. 


3. From a taxation point of view, dividends paid 
to shareholders in a limited liability company 
are not allowed as an expense of the business, 
and a company must pay taxation on full pro- 
fits made from which the shareholders’ 
dividends are paid. Taxation is also payable 
by the shareholders on dividends they receive. 
In the case of partnerships and sole traders 
this double taxation does not exist, as the 
partners or the sole traders are the business 
and share all profits, paying tax on these profits 
as individuals. 


The second type of finance that I wish to mention 
is that which is borrowed. This borrowing can take 
several forms. For instance, it is possible to borrow 
money on an overdraft from a bank, sometimes giving 
the bank a security such as a mortgage over portion 
or whole of the assets of the business for the loan. 
The bank overdraft is probably the cheapest way 
to borrow money, as interest is payable only on the 
amount actually used each day, and the rate of 
interest paid to the banks for overdrafts is generally 
slightly lower than the rate payable for outside 
borrowing, as it is controlled by the Commonwealth 
Bank in line with overall Australian Government 
economic policy. 


The disadvantage of a bank overdraft is the fact 
that a business can be seriously embarrassed by a 
request from its bankers to reduce, or eliminate, its 
overdraft. Banks as a general rule loan money on a 
short-term basis, and they have the right to request 
its repayment at very short notice. This can be 
difficult and has, in fact, in some cases, forced a 
business to sell its assets or to take action which is 
not in its overall interest. Fixed loans on a long 
term basis are also raised from organisations such as 
insurance companies. In this case the loan is generally 
secured by a mortgage over some of the assets of the 
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business, such as the freehold land and buildings. In 
other cases, money is borrowed from the public by 
the use of registered unsecured notes, or in some 
cases, registered notes secured by a debenture over 
all or portion of the assets of the business. These 
generally give the holder of the note a fixed rate 
of interest, but no rights to participate in the manage- 
ment of the company. Interest payments for money 
borrowed in these ways are a charge against cost 
before profits are calculated, and as such are allow- 
able deductions for taxation purposes. 


The profits of a business are another source of 
finance. This may be added to capital or loaned 
to the business in the case of a partnership or sole 
trader, and in the case of a limited liability company 
portion of the profits may be retained for use in the 
business. Undistributed profits or 1eserves increase the 
value of a company’s shares, as they represent money 
the shareholders would normally receive in the event 
of the sale or liquidation of the business, and add 
financial strength to a company. A policy of plough- 
ing back profits is generally a definite requirement for 
a growing business, and although high rates of taxa- 
tion make this more difficult, profits contribute sub- 
stantially, over the long term, to business finance. 


Another source of finance for a business is the 
credit it receives from its suppliers and other 
creditors. When material is purchased which has to 
be paid for at a later date, this adds to the total 
funds used by the business to the extent of the credit 
received. Liabilities, such as annual leave, long service 
leave, etc., which are accrued into cost but not paid 
until some time in the future, also add to the total 
available funds that may be used by a business. 


depreciation 


It is necessary for a business to recover all expendi- 
ture as part of the cost of the goods or services they 
manufacture and sell. Much of the expenditure of the 
business is for facilities which are used in producing 
these goods and services over a long period of time. 
For example, plant and machinery may be capable of 
use for a period of 10 years or more. The cost of 
such items is recovered by depreciating these assets 
over their estimated life, and when depreciation is 
included in the cost of goods manufactured, this 
depreciation is then recovered from the purchasers of 
these goods when they are sold. Thus there is a con- 
tinual addition to the funds of a company through 
depreciation and tooling amortisation recovered in 
the goods or services sold. The important point to 
remember in considering this source of finance is 
that the recovery of funds by way of depreciation 
and tooling amortisation merely represents the 
recovery of money spent for equipment, which in 
the long run is consumed or used in the manufactur- 
ing processes being undertaken, and that normally 
this equipment must be replaced. It is therefore 
unwise to consider depreciation and tooling amortisa- 
tion as a source of funds for use for any other 
purpose than the ultimate replacement of the 


machinery, buildings, equipment and tooling being 
depreciated. 


In point of fact, there has been a factor regarding 
this replacement that has been worrying financial 
people for a number of years, and that is the increas- 
ing cost of replacing equipment. No one imagines 
that a machine can be replaced at the price paid for 
it 10 or 15 years ago. If anything, the cost would, in 
many cases, probably be at least three or four times 
as great. This creates a financial problem as it means 
that a company must find from a source, other than 
its recovery through depreciation or tooling amortisa- 
tion, a large additional sum of money to replace 
machinery, buildings and tooling equipment. 


using the money 


Money may be obtained by raising capital, bank 
overdrafts, or other loans, earning and retaining 
profits for use in the business, credit granted by 
suppliers and others, and the recovery of the cost 
of plant, etc., through depreciation and _ tooling 
amortisation. This money is used in two ways: 


Firstly, to purchase the fixed assets required in a 
business. The term “fixed assets” covers facilities 
that are used by a business in earning its income but 
which are used over a relatively long period of time, 
and would cover such things as land and buildings, 
plant and machinery, equipment, tooling, etc. 


There are two aspects of the financing of fixed 
assets to which I would particularly draw your 
attention, although I have mentioned these factors 
earlier. In the first place, money is invested with 
the idea of earning a fair return or profit on this 
investment. In considering the desirability of pur- 
chasing a new machine, erecting a new building, or 
other expansion of production facilities, this aspect 
is sometimes overlooked by the production engineer 
who is planning for what he considers to be ideal 
production facilities. Unless a machine can earn 
sufficient to justify the money required to purchase 
it, it is not an economic investment. The second 
aspect to which I would like to draw your attention 
is the fact that the cost of machines must be 
recovered in the cost of production achieved by these 
machines. It readily may be appreciated that to 
pay a tradesman £17 per week and to let him sit 
idle for half of that week doubles the cost per part 
that he produces during the remaining half of the 
week. This is just as true in the case of machines. 
Admittedly the life of a machine is to some extent 
affected by its use, but to a very great extent added 
use, although it means additional maintenance, does 
not appreciably shorten the overall life of the 
machine. Obsolescence is a very vital factor in deter- 
mining when a machine is inadequate for the job 
for which it has been purchased, and obsolescence is 
a factor affected by the effluxion of time rather than 
the actual use of a machine. 


Secondly, money is required to provide the neces- 
sary working capital. The major factors covered by 
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working capital are inventories (raw materials, work- 
in-process, and finished goods) and credit given ‘o 
the customers purchasing the goods or services sold 
by an organisation. In calculating the amount of 
money that will be needed to finance a project, it 
is necessary to consider the investment required for 
these items. It is surprising just how much money 
can be tied up in inventories and accounts receivable, 
and very often the difference between an efficient 
organisation earning a good return on the money 
invested in it, and a struggling organisation earning 
an indifferent return on the money invested in it, 
is the relative efficiency in minimising investment in 
inventories and accounts receivable. The production 
engineer should consider this factor in his planning, 
because, if it is possible to reduce stocks of materials 
held, work-in-process required, and perhaps finished 
stock needed to satisfy the market being catered for, 
it then becomes a much easier proposition to justify 
economically many of the proposals he submits. 


As I have stated earlier, planning must cover two 
facets, provision of the necessary funds and the pro- 
fitable use of that finance. Just how does the 
accountant plan for the profitable use of finance, 
and how should he report to those executives respon- 
sible for spending money in an organisation that 
they are in fact keeping within the overall financial 
plan that has been established ? 


two valuable techniques 

In my mind, the two most valuable techniques 
available for this purpose are the preparation and 
use of budgets, and the use of cost reports based on 
standard costs. An alive accountant who fully recog- 
nises his responsibility is interested in the past only 
insofar as it can give him a guide for controlling the 
present and forecasting the future. History in the 
form of historical cost statements has played a useful 
part in the growth of accounting control techniques, 
but business executives are interested in what is going 
on today, and what will be the financial result of 
their forward plans. These are the two needs best 
catered for by the use of budgets, budgetary control 
and reports based on standard costs. 


There are many misconceptions as to what a budget 
is and I feel that this is to a large extent due to the 
accounting profession itself, as it has tended to wrap 
the budget in an aura of mystery. Boiled down to 
fundamentals, the budget is nothing more nor less 
than a series of profit and loss statements showing 
what will be the profit or loss resulting from a planned 
series of actions, and a series of balance sheets show- 
ing the funds required by an organisation to carry 
out these plans, and just how these funds will be 
used and obtained. In other words, the accountant 
in preparing a budget creates financial transactions 
that should result from a plan of business activity 
in the same way as he will ultimately record the 
financial effect of transactions that have actually 
taken place. The budget is not a document produced 
out of the air by crystal-gazing, but should result 
from calculations related to planned physical happen- 
ings. The production engineer can play a big part 
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in providing the physical plan in such a way that it 
can be interpreted financially by an accountant. | 
would list the following as the main requirements 
for the preparation of a budget : 


1. A statement of what products are to be sold, 
showing when they are to be sold and at what 
prices they are to be sold. 


2. The production plan or production schedule 
necessary to satisfy the sales plan, again show- 
ing a detailed breakdown of what is to be 
produced, when it is to be produced, and the 
resultant stock of unsold finished product that 
will arise from the marrying of the sales plan 
and the production plan. 


3. The capital expenditure that is required on 
fixed assets during the period being budgeted 
for. It is necessary to break this down into 
some detail to ensure accurate thinking, rather 
than merely to establish an arbitrary overall 
amount for capital expenditure. 


4. Any expenditure on new tooling for planned 
new products or variations to existing products. 


5. Knowledge of the standard labour required to 
produce each of the products covered by the 
production plan and an assessment of any 
anticipated variations from these standards. 


6. The standard material that will be required for 
each of the products planned, and an assess- 
ment of what wastage or other material losses 
will be incurred over and above these standards. 


7. A detailed assessment of the factory service costs 
of each department, breaking them down in 
such a way that the costs may be apportioned 
between those which can be controlled by the 
departmental supervisors and those which can- 
not be controlled by them. These costs have 
basic characteristics which classify them in 
technical terms as predominantly fixed costs 
or predominantly variable costs; in other words, 
costs which can be expected to remain unaltered 
within reasonable fluctuations of volume, and 
costs which can be expected to rise or fall 
more or less in line with volume. A factory 
service cost budget should be used for measuring 
the efficiency of supervisors in controlling those 
costs within their responsibility and, therefore, 
the budget should provide a basis for adjusting 
the amount of variable costs budgeted because 
of any differences which occur between the 
budgeted volume, and the actual volume of 
work passing through.a particular department. 


8. A systematic basis of purchasing material 
requirements which links the purchase to known 
requirements for a specific planned production 
programme, thus permitting the establishment 
of an overall maximum raw material require- 
ment related to actual production needs rather 
than to an arbitrary monetary limitation. 
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Given information such as this the accountant can 
prepare from his experience of past results and from 
the normal relationship of the factors listed, profit 
and loss accounts for each of the months covered 
in the budget period, and a balance sheet showing 
the assets and liabilities of the company at the end 
of each month in the budget period. These statements 
then permit the review of the physical plan to see 
whether it will return an adequate profit on the 
investment required and also whether the amount of 
finance needed will be available and from which 
source it can best be obtained. If this proves to be 
so, the budget then can be accepted as the financial 
chart or plan of the organisation. Management can 
be assured that, provided physical action is kept with- 
in the limits of the plan used as a basis for the 
budget, the financial results of the company will 
broadly be in line with the forecasted figures shown 
for the budget period. 


necessity for control reports 


This very logically leads to the need for regular 
and prompt reports to those responsible for actual 
performance against the targets established. In many 
cases these reports can take the form of non-financial 
reports, as it is a sound axiom to say that if a budget 
has been properly prepared, then control of all of the 
physical factors behind the budget will automatically 
result in control of the financial results of those 
actions. Control reports should cover every major 
aspect of the budget, and should be prompt and 
regular if they are to provide a basis for corrective 
action of an unfavourable trend before it is too late. 


Budgets and budgetary control should be inte- 
grated with records based on the principles of 
standard costs to provide the best basis for effective 
reporting to management. Just what are the prin- 
ciples of Standard Costs? 


1. Standard Costs for each product are established 
in advance. In order to obtain the maximum 
advantage from standards it is desirable to set 
these standards in two stages: firstly, as an 
ideal standard which makes no allowance for 
inefficiency or wastage of any kind and secondly, 
to incorporate separate allowances for antici- 
pated variations from the ideal standards during 
the period being considered. 


2. Progressive comparisons should be made 
between the standards established and _ the 
actual results being achieved to establish where 
there are differences and why these differences 
occur. Standard Costs operate on the principle 
of isolating the exception rather than the rule. 
In other words, variations from standard are 
high-lighted, rather than total costs. 


3. Although accountants publish reports summaris- 
ing variations from standards set, day-by-day 
control is possible through the intelligent use 


of the prime media used in recording the 
variations. For example, where a replacement 
requisition is raised for extra material, this 
should be a sign to the foreman that he is 
using more than standard. An operation allow- 
ance for non-standard work, or a booking to 
lost time, is a similar advice to the foreman in 
controlling their direct labour costs. 


Whilst the requirements differ in different organisa- 
tions the following are suggested as typical of the 
types of reports that can be prepared for use by 
different levels of supervision : 


1. Daily reports showing production and sales 
achievement (in products) as compared with 
schedule and resultant stocks of finished pro- 
ducts compared with budgeted stocks. 


2. Daily reports showing departmental direct 
labour efficiencies. 


3. Daily or weekly reports showing departmental 
efficiencies in controlling indirect labour under 
the control of departmental supervisors. 


4. Regular reports showing machine utilisation for 
major items of plant and machinery. 


5. Regular reports showing stocks of raw materials 
compared with budget stocks. It is suggested 
that this can be shown effectively if, in addition 
to the financial position, the report shows the 
coverage in terms of the number of day’s pro- 
duction represented by the various groups of 
materials held in stock. 


6. Regular reports showing outstanding debtors 
compared with the budget position. 


7. Regular reports showing progressive capital and 
tooling expenditure compared with the amounts 
approved for that work. 


8. Monthly summaries of variations from standard 
costs. These should show the reasons for these 
variations, the departments responsible and a 
comparison between the total variations in each 
department and the allowance made _ in 
calculating the standard cost. 


9. Monthly Trading and Profit and Loss Accounts 
and Balance Sheets showing actual results com- 
pared with budgeted results and explaining any 
differences. 


10. Budgets do not mean that the production and 
sales schedules on which they are based cannot 
be altered. There is a very real need to keep 
changes to a minimum, but circumstances vary 
and it is sometimes necessary to make changes 
in the sales and production schedules. When 
this is done the effect of the change should be 
calculated and reported at the time it is 
made. 
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In controlling capital expenditure there are two 
aspects to be considered. Firstly, is the expenditure 
within the overall budget plan and therefore will the 
money be available if the expenditure is approved; 
and, secondly, can the expenditure be justified from 
an economic point of view? In other words, will the 
expenditure earn a return on the investment that 
has been made? Another aspect of capital expendi- 
ture that often is overlooked by the production 
engineer is the cost of not completing planned capital 
expenditure on time. Very often capital expenditure 
is aimed at reducing cost, and failure to commence 
operation at the time planned means a failure to 
achieve the savings that were possible. 


Accountancy training is becoming broader and 
there is a growing realisation that the accountant in 
industry must understand the point of view of the 
production engineer if he is going to accept the full 
responsibility of his position. The properly trained 
and modern accountant can assist the production 
engineer in many ways : 


1. He can help and assist the production engineer 
in planning the financial effect of his 
engineering proposals and very often can assist 
in the presentation of such proposals to bring 
home more forcibly the financial implications 
of what is being suggested. 


2. He can provide a reasonably accurate basis for 
estimating quickly the effect of a proposal being 
considered to indicate whether it is worthwhile 
making a more intensive and detailed investi- 
gation and analysis. 


3. He can ensure that his budgets are realistically 
set incorporating agreed targets after full 
discussion with the operating personnel respon- 
sible and can publish prompt and regular — 
and I emphasise the word “ prompt ” — reports 
showing where an operating supervisor is fail- 
ing to achieve the targets set. These reports 
should be intelligible to the people to whom 
they are supplied and should be prepared from 
the point of view of the users of the information 


supplied. 


4. He can assist in controlling costs wherever 
money is spent and provide prompt and current 
reports highlighting factors that need corrective 
action, rather than provide an unintelligible 
conglomeration of figures that mean nothing 
to the person receiving the reports. The prin- 
ciples of standard costs can be applied in many 
ways. For example, it is very often considered 
that tool manufacture, being non-repetitive, can 
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only be controlled by recording historically the 
actual cost of individual tools. This is not 
necessarily so, and in fact we have in our own 
organisation applied the principies of standard 
costs to the effective day-by-day control of tool 
manufacture. The highlighting of exceptions 
and reasons for those exceptions rather than 
the accumulation of the actual cost of each tool 
has proved to be very successful, and our techni- 
cal people now find that they have a much 
greater real control over their tool manufacture 
costs than previously was possible. 


5. He can follow up cost studies used to justify 
economically particular propositions with later 
costs analysis to ensure that the results planned 
have in fact been achieved. 


On the other hand, I feel that there is scope for 
the production engineer to co-operate with the 
accountant to a greater extent. For example, he can : 


1. Consider the full economic position of his 
technical propositions. He should remember the 
need for investing in more than equipment 
itself, and the need to earn a reasonable return 
on the total investment required. 


2. He should be prepared to discuss his proposals 
fully with the accountant in a joint effort 
to determine their true financial implications. 
There are often hidden factors which can be 
provided for if both the technical and financial 
specialists jointly explore and consider the 
alternative available. 


3. He should realise that the accountant is there 
to help him work more efficiently, and is not 
trying to get him into trouble by showing just 
where he has done something wrong. He should 
discuss the control reports supplied with the 
accountant in order to make sure that he can 
use them in his day-by-day operations. 


4. Last, but by no means least, I would suggest 
to the production engineer that he should think 
of the full financial implication before he makes 
changes. Changes are costly and in many cases 
there are substantial but not obvious costs 
involved. 


Time has not permitted me to elaborate in detail 
the points I have covered. My objective has been to 
give you an outline of some of the problems of busi- 
ness as seen by the accountant, in the hope that this 
will give you a greater understanding of his point 
of view and a basis for more effective teamwork in 
your own organisations. 
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CONCRETE HOUSE PRODUCTION 


A Study of Factory Reorganisation 


by N. W. STANFORD, A.M.1I.Prod.E., A.A.I.M. 








* * 


This Thesis deals with the production engineering 
aspects of the reorganisation of wall slab production 
operations at the Concrete House Project, Housing 
Commission, Victoria. 

The origins of the system used by the Project are 
traced briefly and an analysis made of its short- 
comings. The designing of the new system is 
described, the operations are analysed and future 


development is discussed. 


* 





* 


Production Engineer 
Concrete House Project, 
Housing Commission, 


Victoria, Australia. 


HE house produced by the Concrete House Project 

had its origins in a system devised by Mr. T. W. 
Fowler of Werribee, Victoria. Mr. Fowler designed a 
system which enabled complete concrete walls, includ- 
ing openings for doors and windows, to be cast on 
horizontal steel tables. These walls, after setting, were 
conveyed to the house site by means of trolley ways, 
tilted by special jacking equipment and erected. 


The Housing Commission, on its inauguration, 
adopted this method of prefabrication and took over 
the plant, operating it for a time as a mobile “on 
site” operation. In 1946 the Commission leased the 
present factory at Holmesglen, Victoria, and re- 
designed the plant for use on a fixed covered site. 

The Fowler system .had thus developed into its 
third stage—that is, from a manual “on site” 
operation, through a mobile mechanical operation, to 
a factory system of prefabrication. This Thesis will 
trace its fourth stage of growth — the change to a 
true assembly line operation. 


In its third stage the plant consisted of 60 casting 
tables each 30 ft. X 10 ft., made of structural steel 
sections and surfaced with } in. mild steel plate. The 
casting tables were provided with all necessary clamp- 
ing devices to support the wall sections, and the 
surface was drilled to secure the cast in fittings during 
pouring. Hinge points on the tables enabled them to 
be tilted from the horizontal to the vertical for move- 
ment, by means of overhead travelling cranes, in the 
stripping process. 
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In operation, the wall panels were set out on the 
casting tables complete with timber top plates, re- 
inforcing, door and window frames, electrical 
conduits, wall joining brackets, bolt sockets and the 
necessary wooden plugs for securing fittings in the 
completed house. A self-propelled concrete spreading 
machine then moved down the rows of tables and 
placed the concrete. Compaction was effected by 
means of man-handled vibrating screeds and was fol- 
lowed after the necessary intervals by hand finishing 
with trowels and brooms. 


The wall sections were then allowed to set and 
initially cure for a period of 18-20 hours in the 
horizontal position. At the end of this period, walls 
and tables together were lifted on the hinge points 
into the vertical position, and removed to the curing 
racks at either end of the factory, where the walls 
were sheared off the table and left to cure in the 
vertical position for a further period of at least seven 
days. Using special transporters, the wall sections were 
taken as required to the building site and crane 
erected on to prepared foundations. 


At the time of the change to the “stage four” 
method, the output of the factory was of the order 
of 1,200 units per year. These units required for 
completion some 28,500 wall panels per year of an 
average weight of 14 tons each. In terms of day to 
day production this output represents one 30 ft. X 
10 ft. casting table of either 3 in. or 4 in. walls every 
10 minutes of working time. 

Production was in the form of 12 basic types and 
ranged from single-storey villa units to three-storey 
blocks of flats of up to 12 units. 


an analysis of the methods employed by the 
concrete house project 


Early in 1956 it became apparent that major altera- 
tions were necessary to the “stage three” methods 
then in use at Holmesglen. Some of the shortcomings 
had been obvious for a considerable period and others 
were being highlighted by the swing to multi-storey 
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Fig. 1. The truck-mounted concrete delivery 

skip is shown discharging into the concrete 

spreading machine. A partly-filled casting table 
may be seen beneath the spreading machine. 


work for slum reclamation and the growing need for 
cost reductions. 


The “stage three” methods were _ therefore 
analysed, and the major faults were found to fall 
under four headings : 


(a) a site operation performed under a roof 
Despite the fact that all operations were carried out 
under the one roof, the set-out of the plant in regard 
to detailed operations was still basically a site job and, 
as a result, space and facilities were poorly utilised. 
The 60 casting tables were arranged in four lines 
down the length of a factory measuring 1,050 ft. 
182 ft. All materials required continual transportation 
up and down these lines by means of two space con- 
suming roadways. The materials involved were re- 
inforcing; reinforcing chairs; wall joining brackets; 





Fig. 2. View of the factory looking West. The casting table 

set-out and roadway may be clearly seen. In the centre a 

travelling crane is tilting a casting table into the vertical 

plane for lifting and transport. The tractor-drawn trailer used 

for materials delivery may be seen and in the background 
there are the wall curing racks. 
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electrical conduits and switch boxes; wooden plugs, 
timber top and bottom plates; a variety of small 
brackets and fittings; and finally the concrete itself. 
Of this material, the concrete was delivered by means 
of a truck-mounted skip (Fig. 1) the reinforcing and 
the top and bottom plates were moved by tractor 
drawn trailer, and the smaller items, in 44-gallon 
drums, were handled either by trailer or by overhead 
crane. 


Because men and materials performed a continual 
movement around the factory, no fixed positions 
could exist for material supply and storage. It followed 
also that the men themselves had no definite work 
place and were therefore hard to control, moving 
as they did in loose groups up and down. In short, 
although the work was carried out in a building, 
under the one roof and well served by overhead 
cranes, the method of operation was a little different 
from that done on an open site (Fig. 2). 


(b) fixed labour content 


While the above situation existed, very little 
improvement was possible in methods of fabrication, 
or in the placing and finishing of the concrete. Any 
mechanical devices envisaged for these operations 
would require to be highly mobile, self-propelling 
and easily transportable between crane bays. Detach- 
able vibrators clamped in turn to each table having 
proved ineffective, no other way of compacting the 
concrete was available but the manhandled vibrating 
screeds, and no other method of finishing was appli- 
cable save hand plastering. 


While the methods were thus fixed firmly by the 
general plant layout, little if any reduction in labour 
content was possible by mechanisation, as _ the 
mechanics of the mechanisation would not be 
practical. 


The labour figures for the “stage three” 
operations were :- 


Cleaning and oiling tooling and tables, 
setting up tables, positioning plugs 25 men 


Fitting windows 17 men 
Concrete placing 15 men 
Concrete finishing 18 men 
Wall racking... i 4 men 


Fabrication of reinforcement on tables 15 men 
Total 94men 


A further undesirable feature of the “ stage three ” 
labour situation, was the necessity to work permanent 
overtime. As will be shown below, the relatively 
high slump (that is, “ wet”) concrete used in this 
method could not be hand finished for some time after 
placing. The exact period depended on weather con- 
ditions but averaged 3 - 4 hours. A team of plasterers 
remained on duty each evening until the last table to 
set had been finished. 


(c) limitations of concrete quality 


The basis of the whole method of production 
depended on the removal of the finished walls from 


the casting tables on a daily cycle. To achieve this 
end it was necessary to use a concrete of high early 
strength, that is, a concrete which in addition to other 
features of mix design, was of the lowest slump 
possible. This type of concrete, containing as it does 
the minimum amount of water, is very difficult to 
handle. 


In the “stage three” method concrete was mixed 
in 34 yard batches in a central mixing plant situated 
outside the north wall of the factory. Concrete 
delivered from this mixer underwent the following 
operations :- 


1. Delivery from mixer to holding skip. 

2. Transfer from holding skip to skip truck. 

3. Transport from mixing plant to wherever the 
concrete spreading machine happened to be. 

4. Transfer from skip truck to concrete spreader 
hopper. 

5. Placement on table from concrete spreader. 


It follows that concrete designed to submit to these 
handlings had of necessity to be of far higher water/ 
cement ratio than that demanded by considerations 
of high early strength. To satisfy the requirements of 
materials handling, and the method of compaction in 
use, the concrete was supplied at approximately 3 in. 
slump and as a result of the early strength sacrificed, 
considerable expense was incurred later in patching 
wall cracks developed during setting, racking, trans- 
porting and erecting. 


(d) fixed space requirements 

While the materials delivery and the table set out 
remained as described above, 31,500 sq. ft. of factory 
area was lost to production in roadways. Demands for 
almost daily changes in product type, lower costs and 
the introduction of more and more products unsuit- 
able for manufacture on the casting tables, all called 
for the productive use of this space. 


the aims of the new system 


In designing what may now be called the “ fourth 
stage’, the aim was to overcome the defects revealed 
above while still retaining the principles of the pro- 
duction methods and the three main items of capital 
equipment. 


The 60 casting tables represented in terms of re- 
placement value, some £30,000; the factory overhead 
cranes, while having some limitations, were obviously 
the best method of stripping tables and loading trans- 
porters, and the central mixing plant, although old, 
was in a good position and capable of handling quite 
dry concrete. 


The five major steps were obvious from the 
analysis :- 


(a) To move the work and so to fix the men and the 
materials each to the proper station. This conception 
involved a traditional production line conveyor along 
which each table would travel. and on which it would 
in turn, be cleaned, oiled, set up and poured. 
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(b) To mechanise wherever possible and so reduce 
labour content. Once the casting tables were in motion 
it was possible to see a number of operations that 
could probably be carried out mechanically; chief 
amongst these was the operation of finishing. 


(c) The reduction of concrete handling and the 
improvement of placing methods. Provided that all 
the tables could be poured at the one position and 
that this position could be closely adjacent to the 
central mixing plant, then the number of concrete 
handling operations could probably be reduced, and 
the time taken to perform these operations certainly 
could be. If improved placing methods could also be 
devised, then the water/cement ratio of the concrete 
could be lowered to the point where a worthwhile 
strength increase would result. 


(d) To reduce the area occupied by the wali slab 
production. Basing the factory production on an output 
of 45 casting tables per day or one every 10 minutes, 
and taking the set up and pouring time as 90 minutes, 
then out of the 20 hours required to produce a table, 
1.e., from cleaning the table to stripping the com- 
pleted wall, it will be obvious that for 184 hours of 
the cycle the table is curing and can be considered 
out of production. During the curing period the 
tables could be stored in any part of the factory as 
long as they were horizontal. If some condensed 
storage area could be devised for the curing tables, 
then the total wall production area could be reduced 
by a substantial amount. In addition, the production 
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Fig. 3. Placing concrete in the “ stage four” 

method. The travelling vibrator is about to 

carry the casting table beneath the pouring 

skip. Concrete is about to be charged into the 

pouring skip from the transporter skip 
above. 


line assembly with its fixed material delivery points 
would remove the need for the space consuming 
factory roadways. 


(e) Permanent overtime. The elimination of per- 
manent overtime was wholly associated with the pro- 
duction of a mechanical finish. If the concrete could 
be placed at a sufficiently low water/cement ratio to 
allow of immediate mechanical finishing, or if it could 
be reduced to a low water/cement ratio immediately 
after pouring and then finished before racking for 
initial cure, the need for overtime would disappear 
and in addition the labour of finishing would be 
greatly reduced. 


planning the system 


(a) methods investigation 

From the foregoing it will be apparent that the 
whole problem now resolved itself into three separate 
parts :- 


. The mechanical setting up line. 

. The problem of mechanically placing and 
finishing the concrete without delay between 
these operations. 

. The materials handling problems of transporting 
and storing the curing tables. 


Of these problems No. 2 was by far the major, 
1 and 3 being purely mechanical although perhaps 
calling for somewhat unorthodox equipment. 





The first step was the investigation of means of 
placing and compacting concrete of “no slump”, 
(i.e., at low water/cement ratio). Two alternatives 
here presented themselves :- 


1. To place the concrete in a wetter condition 
than that required for immediate finishing and 
then to reduce its water content. 

2. To place the concrete at “no slump” and 
compact by vibrating the entire table. 


As the first alternative appeared to offer consider- 
able advantage in placing, experiments were carried 
out with a view to removing the surplus water in 
the mix by the vacuum method; 3 in. and 4 in. thick 
concrete slabs, with and without openings, were 
poured, using 3 in. slump concrete and the water/ 
cement ratio was immediately lowered by means of 
nylon covered rubber mats and a vacuum pump. The 
concrete produced in this way was of very high 
strength and most suitable for use in walls, as the 
vacuum process tended to leave the top surface in 
a very dense condition and therefore extremely water 
proof. The process, however, suffered from two fatal 
disabilities :- 


1. The time taken to remove the water even at 
a suction of 27 in. Hg was in excess of that 
available per table on a 10 minute cycle. 

2. The number of openings in the walls complicated 
the design of the vacuum mats to a great degree 
and made edge sealing a matter of chance. 


Attention was therefore turned to the possibility of 
placing the concrete at “no slump”. 


This involved the vibrating of the entire casting 
table and its concrete — a mass, in the case of a 4 in. 
wall load, of up to 74 tons. Despite the great load 
and the fact that the casting tables had not been 


Fig. 4. The casting table rail transporter. The 
lifting jacks and table support points may 
be clearly seen. 


designed for vibration, experiments with a Concrete 
House Project designed mechanical vibrator of 3,000 
cycles per minute frequency indicated that with 
suitable vibrators, properly powered, it would be 
possible to compact the table in 10 seconds. 


Planning therefore proceeded on the assumption 
that “no slump ” concrete would be delivered directly 
from the central mixing plant to a pouring hopper, 
located as close to the mixer as possible, and that 
the casting tables would be poured from this hopper 
as they moved beneath it. Compaction would then 
take place by vibration, leaving the concrete ready 
for immediate finishing. 


As the door and window openings in the walls 
followed no set dimensions, twelve separate 9 in. wide 
gates were planned for the pouring skip, each gate to 
be operated by a pneumatic ram. By this means it 
was hoped that concrete could be placed in as near 
the correct position as possible, and at such a speed 
as to allow the whole table to be poured in the time 
available. To spread and level the concrete initially 
a screed of variable height would operate immediately 
behind the gates. This screed would also allow com- 
pensation to be made for slight variations in the 
water/cement ratio— which variations would of 
course require alterations in height of strike off. 


All this planning was based on reasonable know- 
ledge. The size of the plant and the speed of the 
operations were out of the ordinary, but the opera- 
tions themselves, and the equipment, involved only 
logical extensions of current practice. 


In the matter of finishing, however, new ground 
had to be broken. Mechanical concrete finishing 
equipment does, of course, exist and is in common use, 
but none of the methods employed elsewhere was 
applicable to the job in hand because of the speed 





3 


Fig. 5. Factory layout — “stage four” method, showing the 
rail layout and main features of the new system. The numbers 
are referred to in the text on the facing page. 


required, and the fact that no time lag was permissible 
between pouring and finishing. 


Experiments were carried out using rotary floats 
and a variety of rollers — steel, timber and rubber. 
These rollers were in some cases allowed to run free 
on the concrete surface and in others were powered, 
some in the direction of table travel and some in the 
opposite direction. 


From these experiments it appeared that the 
method offering most promise was to pass the table 
beneath several free-running rubber covered steel 
rollers. These rollers — when clean — worked suffi- 
cient mortar to the surface of the concrete to produce 
an attractive texture finish. 


(b) plant loading and materials handling 


The next step in planning was the examination of 
the loading of the existing plant, and the designing of 


whatever additional handling equipment _ this 
examination and the main aims made necessary. 
Time studies made of the factory overhead 
crane system confirmed that on a 10-minute cycle no 
spare Capacity was available after wall racking and 
transport loading was catered for. A gap was there- 
fore left in the materials handling cycle — namely 
the transport of the filled tables from the finishing 
position to the initial curing position. This operation 
was complicated by the fact that the tables could 
be stored in either of two crane bays and would 
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require transference from one crane bay to the other. 
It therefore appeared that some form of rail truck 
transport was required for this purpose. Before pro- 
ceeding with the specification of this vehicle, however, 
the matter of condensed storage for the curing tables 
required consideration as this would inevitably affect 
the design of the transporter. 


As a first step in condensing the storage area it 
was planned that tables could now occupy the redun- 
dant roadways. As this alone did not effect sufficient 
space saving, it was decided that since all work on 
the concrete would be complete before the storage, 
the tables themselves could be “ double decked” in 
the initial curing positions. This of course would 
halve again the already reduced curing area. Pedestals 
were therefore specified — four to each pair of tables 
—upon which the curing walls could be stored two 
deep and from which the tables could be tilted and 
lifted as in the “stage three” system for racking. 


In setting out the assembly line, one side effect of 
the double-decked tables had to be taken into con- 
sideration. That was that no new tables could be 
racked in any line until all the old tables in that 
line had been moved, racked, and placed on the 
assembly line. A study of the setting up operations 
indicated that eight work stations would be required 
on the set up conveyor. These, plus one transfer 
position in which the table would be loaded on to the 
vibrator, and a bank of two tables at the tail of the 
conveyor, required a total of 11 on the work line 





at any one time. The initial curing racks were there- 
fore planned for 66 tables of six rows of 11, the 
extreme eastern table in each line being the odd 
table. 


As a transference had to take place from the main 
assembly line conveyor trolleys to the vibrating table 
at some stage, and as only one such transfer could 
be allowed for in the time cycle, the vibrating table 
itself was planned as a transporter as well as a 
vibrating medium. If the casting tables were loaded 
on to the vibrator before pouring, then they could 
be taken through all the subsequent operations, pour- 
ing, vibrating, finishing and trimming, without 
further handling. The vibrating table was therefore 
designed on this principle (Fig. 3). 

It was now possible to specify the table rail trans- 
porter. This vehicle would be required to pick up 
the completed tables from the end of the vibrating 
and finishing line, transport them to the curing posi- 
tions and stack them in either the upper or lower 
position as required. The maximum load would be 
74 tons and the time allowable for pick up, transport 
and return would be 10 minutes. A self propelled 
jack truck was therefore specified with the necessary 
forward and reverse drive and hydraulic lifting gear 
to elevate the casting tables to either of the two 
positions for horizontal racking (Fig. 4). 


As it would be necessary to release the vibrator 
immediately its run was completed, four pedestal type 
hydraulic jacks were planned for the western 
extremity of the vibrator’s travel. These jacks would 
lift the casting table clear of the vibrator and hold it 
in readiness for the jack truck. As the table would 
be in this position for ten minutes, the final trimming 
operations were planned for this position. 


Fig. 6. The assembly line conveyor. The 

pouring skip may be seen in the background 

and in front of it the small trolleys which 

transport the casting tables on the assembly 

line. A casting table hangs from the crane at 

the transfer position waiting for the return 
of the vibrating table. 


The above, plus the general rail layout (Fig. 5) 
substantially completed the planning for the change 
over. Work was put in hand early in 1957 and by the 
end of that year the new system was in partial opera- 
tion and by March 1958 the operation was complete. 
The cost of the alterations amounted to £50,000. 


the new system in operation 


Following one table through the “stage four” 
system the operating procedure as illustrated in Fig. 5 
is as follows :- 


1. Removal, by centre bay overhead crane, of the 
casting table and initially cured walls from the 
previous day. (Fig. 7.) 


. Transport by crane of the table and walls to the 
curing racks. 


3. Stripping of the walls from the casting table. 


. Return of the casting table, by crane, to the 
appropriate trolley loading point. 


. Landing of the casting table on to a production 
line trolley by means of two collapsible pivot 
points set in the floor to engage with the 
original “ stage three” table pivots. 


». Connection of table and trolley to conveyor 
chain for movement around the loop line and 
up to the tail end of the main assembly con- 
veyor. (This conveyor chain is also the means 
of returning the empty trolleys from the head 
of the assembly line conveyor, via the rail track 
beneath the curing casting tables, in the 
northern-most line.) 


. Cleaning the table. 
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3. Connection of table and trolley to the assembly 

line conveyor. 

9. Passage of table down assembly line (see also 
Fig. 6) for set up. All materials for the set up 
operations are stacked along the assembly line 
by overhead travelling crane. 

10. Transference of set up table from assembly line 
trolley to vibrating trolley. 

11. Movement of table and vibrator beneath pour- 
ing skip for placement of concrete. 

12. Vibration of table (forward movement of 
vibrator stopped during vibration). 

13. Screeding of concrete with powered oscillating 
screeds — vibrator travelling forward. 

14. Removal of table from vibrator by means of 
floor jacks. 

15. Pick up of table by jack truck. 

16. Transport of table to initial curing racks. 


The mechanical equipment involved in the above 
operations consists essentially of three separate electri- 
cally powered roller chain conveyors :- 


1. The assembly line conveyor travelling down the 
north bay of the factory at a speed of 3 ft. per 
minute, 


a end 
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Fig. 7. The casting table and initially cured walls from the 
previous day are removed by centre bay overhead crane. 
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2. The vibrator line conveyor, travelling in line 
with the above and as an extension of its 
western end, at a forward speed of 12 ft. per 
minute and in reverse (to return the empty 
vibrator to its starting point) at a speed of 
360 ft. per minute. 


3. The trolley return conveyor running around 
the eastern loop, down the track of the work 
line conveyor, and returning via a second 
smaller western loop, and the jack truck rails 
of the northernmost curing line. This conveyor 
moves at a speed of 30 ft. per minute. 


In addition to the above conveyors and the other 
equipment already described, a separate monorail 
transporter system was installed to handle those items 
of tooling, e.g., door and window forms, that require 
stripping in the initial curing racks. (See Figs. 5 and 
7.) The monorail is supported off the table curing 
pedestals and the self-propelled trolley runs at the 
height of the curing tables. By means of this trolley 
the heavy tooling is readily transported from the 
table being stripped to an unloading chute located 
at the northern end of the loop and in the area 
devoted to cleaning. Tooling not in use is stacked 
in the loop area and is fed to the passing tables 
directly from its storage. 


In manning the “stage four” system, care was 
taken to allow the same time standards for all work 
which remained unchanged. The advantages of the 
new method in relation to manpower are therefore 
strictly a reflection of the mechanisation and the re- 
moval of the need for the men and materials to 
travel constantly around the factory. Labour figures 
for the “stage four” system are :- 


Cleaning and oiling tooling and tables, 


setting-up tables, ncane —_- 18 men 
Fitting windows ee ... 17 men 
Concrete placing se = ... 10men 
Concrete finishing Ti bts ... 6men 
Wall racking... ... 4&men 
Fabrication of reinforcing on tables ... 15 men 


Total 70 men 
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The saving in labour of the “stage four” system 
over the “stage three” system, is therefore 24 men. 


After due allowance is made for maintenance, 
depreciation of plant and additional cost for power, 
a nett annual saving of £18,000 is expected in 
operating expense for the same annual production. 


The only section of the planned system unable to 
survive the inevitable teething troubles was the finish- 
ing equipment. As mentioned above under “ Plan- 
ning”, free-running rubber covered rollers were 
proposed to provide the surface finish. Early produc- 
tion runs proved these to be unsuitable, owing chiefly 
to the difficulty of keeping the surface clean. In 
place of the rollers, therefore, a pair of oscillating 
screeds were fitted at an angle of 30° to the table end 
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forms. These screeds, working with an amplitude of 
6in. in a frequency of 120 cycles per minute, pro- 
duced a heavy texture finish on the concrete which 
proved to be entirely suitable for exterior use. 


Compaction of the concrete was found to take place 
as planned, i.e., 10 seconds vibration per table with 
“no slump” concrete. The concrete handling 
operations of the “ stage three ” method were reduced 


’ 


from five to three in the “stage four” :- 


1. Discharge from mixer direct into travelling 
overhead skip. 


2. Transference from overhead skip to pouring 
hopper. 


3. Placement from pouring hopper on to table. 


These arrangements proved quite satisfactory for 
concrete of the low water/cement ratio required, and 
the time lag between mixing and pouring was reduced 
also, as a result of the fewer handling operations. 


conclusion 


(a) solutions to the remaining problems 


At the time of writing — that is 10 months after 
the change to the “stage four” method — two major 
problems remain :- 


1. The production of a suitable smooth mechanical 
finish for use on the surface of walls which will 
be used as “ inside walls”. 


2. Plant maintenance on mechanical equipment 
which is in contact with wet concrete. 


In regard to the first che oscillating screed-pro- 
duced finish was found to be, in some cases, too 
rough for use on inside walls. Experiments have there- 
fore been carried out using “ floats’ made of strips of 
rubber attached to timber shafts. By drawing these 
across the surface of the wet concrete, a finish is pro- 
duced which is in every way equal to that produced 
by a steel trowel. A bank of six such hanging strips 
of rubber, with suitable water sprays to enable them 
to be quickly cleaned, has been set up in such a 
position that the jack truck must carry the completed 
table beneath the flaps. This method — still in the 
development stage — is showing very real promise of 
success. 


In the case of the second of the problems listed 
above, that of plant maintenance, the troubles en- 
countered would almost allow one to describe wet 
“no slum,” concrete as one of the most difficult 
of all materials handling problems. It is very resistant 
to flow, exceedingly sticky and highly abrasive. All 
mechanical equipment associated directly with its use 
must be capable of carrying out its function while 


coated with what is virtually a very efficient wet 
grinding compound. The only solution to this problem 
is the long term one of observing the action of the 
material upon each component and then taking what- 
ever action is possible—that is, guard the part, 
arrange to wash it continually or simply keep it oiled 
to prevent build up, and put up with the wear. In 
some cases it has been possible to reduce wear to 
acceptable rates by the use of special alloys and hard- 
facing techniques. There is probably no real solution 
to this problem other than to take the above steps. 


(b) the future of the system 


In reviewing the change of method it can now be 
said that the great decisive step has been taken in the 
production of large precast concrete wall panels. 
From being cast in fixed places by a travelling gang 
of men they are now produced mechanically, after 
the fashion of cement mortar tiles on a conveyor 
machine. 


Many things remain to be done: a number of the 
assembly and preparatory operations could be 
mechanised or automated. Cleaning and oiling the 
casting tables, fabricating and setting up the reinforc- 
ing mesh are some of the major items for considera- 
tion in this connection. 


A number of the equipment functions could be 
caused to operate automatically —at the time of 
writing work is almost complete on the automation 
of table pouring. In this proposal, one-tenth scale 
templates of the casting tables will control, through 
suitable electrical switching and pneumatic valves, 
the operation of placing the concrete on the casting 
tables and avoiding the door and window openings. 


The ultimate future of the system will be 
determined by two factors :- 


1. The output and type requirements of the 
Housing Commission. 


2. The impact of new building materials — 
notably such things as lightweight aggregates 
and prestressed concrete. Both these materials 
have been used by the Project in wall 
production, but their influence on future pro- 
duction has still to be determined. 


The final point of interest is, that the factory 
production space saved by the introduction of the 
“stage four” method has already been occupied by 
other factory produced concrete products and facili- 
ties, chief among these items being a 200 ft. stress 
bed for the production of prestressed concrete com- 
ponents, and a small section of fixed table pouring 
wherein non-repetitive and experimental units can 
be produced with all the convenience of factory 
equipment without disturbing production runs. 
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London. 


ees sation years ago I was all set for an 
orthodox career in engineering. Then I took the 
biggest gamble of my life; I joined a firm who had 
just set up in business as Management Consultants— 
or what was then termed Industrial Consultants. I 
put the odds on the enterprise being a success at no 
higher than 50-50, but, being young and without 
family ties I could afford to take what may be 
termed a bit of a flutter on my career. Those were 
the days when Consultants were virtually unknown 
and Work Study (which was then their main plank) 
was viewed with grave suspicion by labour and 
management alike. 


Five years later nothing surprised me more than 
to find myself still with the same firm —and the 
firm was expanding and prospering! 10, 20, 30 years 
have now passed and I am still there. 


I have at last come to the conclusion that the pro- 
fession of the Management Consultant — like the 
telephone — and sex —has come to stay. I do not 
think it is an overstatement to say that it has made 
its mark, and it is perhaps more than a mere coinci- 
dence that three important institutions have arranged 
to hold meetings solely on the subject of Management 
Consultants within a year — the Institute of Directors 
last May, the Institution of Production Engineers 
today, and the B.I.M. in the coming Spring. 


Referring back to those early pioneering days, 30 
years ago there was only one firm in the British 
Isles with a brass plate outside its doors bearing the 
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words “Industrial Consultants”, and that firm 
employed barely half-a-dozen consulting _ staff. 
Today, in this country, there are some 1,200 
Industrial Consultants—or Management Consultants, 
to use the modern term. Would you call that a large 
figure — or a small one? I wonder. 

I once had an analysis made of the firms and 
organisations throughout this country who could use, 
or who could probably use, the services of Manage- 
ment Consultants. From this it appeared that there 
are some 65,000 such firms or organisations in Great 
Britain and Ireland. This means that there are over 
50 such firms for every one consultant. On this basis, 
therefore, the country does not seem to be overstaffed 
with consultants. 

On a population basis — allowing for the fact that 
the working population is approximately 43°/, of the 
total — there are about 20,000 employed persons per 
consultant in the British Isles, and if we assume that 
only one-third of these are applicable to the con- 
sultant’s investigations, that leaves just under 7,000 
employed persons per consultant. It would take a 
consultant a mighty long time to deal with 7,000 
workers. 


advantage of gradual expansion 


We can take it, therefore, that the ratio of 
Management Consultants is not high. This is borne 
out by the fact that in America the density of con- 
sultants to the industrial population is over four times 
what it is here. Our more gradual expansion of the 
Management Consulting profession is probably due to 
the traditional conservatism of the British race, but 
I am sure this has been a good thing and I think 
we are the better for it — both the doctor and the 
patient, so to speak. If the doctor is hastily and 
inadequately trained, the patient suffers. Rapid 
expansion tends to lower standards in selection and 
training. 

Do not forget —if a consulting firm is to expand 
—although it takes on well-qualified men with con- 
siderable industrial experience at management level, 
it has still to train them in the specialised techniques 
of consulting work — and that takes time — usually 
some six months and sometimes more. Remember, too, 
these men cannot be sent out without adequate super- 
vision and without adequate support from the 
specialist and headquarters services behind the scenes. 
As the bottom ranks increase, so must the higher 
ranks, and this can only be done by promotion. I 
can assure you that filling our higher ranks is as much 
of a problem as recruiting at the lower end. 

You will see, therefore, that it is a slow process of 
breeding at all levels. This can only be done gradually 
if it is to be done well. That is what the good firms 
of Management Consultants believe in. 

So far I have been speaking of expansion in terms 
of numbers —let us look back over the last quarter 
of a century or so and see what change in form has 
taken place in Management Consultants. 

Up to about 1930, the Industrial Consultant was 
concerned solely with work measurement and incen- 
tive schemes on the factory floor. In those days he 


could afford to specialise in this since it was then a 
new idea to British industry — it produced startling 
results — it was exciting — it was magic! 

Before long, however, the executives of industry 
caught up on him — work measurement as a means 
of the deployment of labour, together with its 
associated incentive schemes, was soon being studied 
by hundreds of junior executives all over the country. 
The consultant was then faced with keen competition 
from all sides. He could not compete with the 
industrialists’ trained staff in price, but through his 
considerable experience in this specialised field he 
could compete in quality. He could compete, too, in 
rate of application (for practice and experience makes 
for speed) and, above all, he could compete in the 
results achieved. 

This alone, however, was not enough. If the work 
of the consultant was to remain in general demand as 
a real service to industry, new fields — other than 
work measurement, deployment of labour and the 
application of incentive schemes—had to be ex- 
plored. So, as the next step, the Industrial Consultant 
turned his mind to the development of Method Study 
as an adjunct to Work Study. At the same time he 
applied his techniques to sections of industry which 
were hitherto considered inapplicable — such as non- 
repetitive work, the “one-off” shop, plant mainten- 
ance, and so on. 

A change of name now came in as the field 
widened; Management Consultant became the term 
usually applied. Statistical quality control, stock con- 
trol, forward loading and such like came into the 
picture. Then on into the office; the development of 
O & M procedures was soon to follow, with problems 
of office mechanisation; costing and accounting pro- 
cedures; budgetary control; and sales and marketing. 
The modern conception of management accounting 
was soon included. Soon, too, there followed such 
modern developments as electronic computers; auto- 
mation in the factory; operational research; linear 
programming; and so forth. In all this, the consultant 
has to be just one step ahead of industrial manage- 
ment generally if he is to justify his role as an adviser 
to industry. 


regional specialisation 


I would like now to touch on scme of the comments 
often heard about the consultant. One sometimes 
hears, for example, that, by virtue of the elaborate 
array of professional services which he offers, he is 
just a Jack-of-all-trades and master of none. 

That could be true of an over-ambitious one-man 
show, or a very small consulting firm. There are, of 
course, first-class consultants operating on their own 
—also firms of consultants employing only two or 
three staff —but these people usually specialise in 
certain functions and sometimes in certain industries. 
Thzt is wise, and by so doing they serve industrv 
well in their own field. However, when we come to 
large firms — 50-100 consulting staff for more) — 
not only are the staff regionalised, but they are larre 
enough to have regional specialists. They recruit staff 
specifically with specialised experience — management 
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accounting, sales ana marketing, computers, opera- 
tional research and such like. 

The idea of the Jack-of-all-trades can thus 
obviously be disposed of, so long as the firm makes no 
claim to competence in fields outside the experience 
and skills of its own staff. 

Another allegation sometimes made about con- 
sultants is that they criticise the efforts of manage- 
ment while remaining free of responsibility themselves. 
This suggestion can only stem from ignorance of the 
way consultants work. It is not the function of 
Management Consultants merely to issue critical 


reports. Every reputable consultant shoulders fully 


the responsibility of actually implementing his pro- 
posals; indeed, he would regard the success of his 
plans greatly jeopardised if their practical applica- 
tion were left to others. He has to train and direct 
the staff who have to operate his scheme and he has 
to nurse it through its teething troubles. 

I can assure you that the consultant shoulders full 
responsibilities for the practical success or failure of 
his schemes, for he knows that nothing counts but 
results. 


doing-it-yourself ? 


Now I cannot leave the aspect of criticism of the 
consultant without a word on the “ do-it-yqurself” 
theme. Why pay a high price for consultants when 
you can do it yourself at so much less cost, through 
either your own staff or staff recruited for the 
purpose ? 

I will say categorically that there is no case for 
employing consultants if you can do the job as well 
yourself. Further, there is no case for continuing to 
employ consultants a day longer than the time when 
your own staff can take over the remainder of the 
job themselves. 

Management contemplating the employment of 
consultants should ask themselves the following 
questions in the context of their own particular 
problems :- 


1. If we are to introduce Work Study, should we 
engage staff with Work Study experience and 
proceed on our own? Alternatively, should we 
employ consultants in the early stages to select 
and train Work Study staff for us while at the 
same time applying pilot schemes in typical 
sections, until our own staff can carry on by 
themselves? Is there a likelihood that this will 
provide us with a better qualified and better 
trained Work Study staff of our own to com- 
plete the job finally ourselves? Is there a further 
advantage in the fact that the consultants 
would train our men at our own plant on the 
kind of work which they are going to have to 
tackle themselves, rather than send them to a 
Work Study establishment where their training 
would not be associated with our own particular 
problems? 


. Is the complexity of our own problems such 
that the employment of a firm of consultants is 
justified, having regard to the specialist and 


headquarters services behind the man whom 
they would assign to our establishment? In 
other words, is there an advantage to be gained 
from the breadth of the consulting firm’s 
experience as compared with any one man 
whom I might select from my own staff or 
recruit from outside? 


. Have we anyone at management level, in whom 
we have sufficient confidence, who has the time 
to spare from his normal duties to tackle the 
investigation with the intensity of concentration 
required ? 


. If we want advice on the purchase of equipment 
— accounting machines, computers, machine 
tools, materials, handling gear or anything else, 
is it worth while seeking the advice of a firm of 
consultants who have specialists in these fields 
and who are not financially interested in the 
sale of the equipment as in the case of the 
suppliers ? 


. Are our problems so closely tied up with 
personalities and departmental controversies 
that there would be an advantage in the employ- 
ment of outside consultants having no personal 
or departmental bias and who, by virtue of 
their position, can have no empire-building 
ambitions within our firm? 


These are just some of the questions which manage- 
ment should ask themselves, but above all it should 
always be borne in mind that a consultant brings 
with him the experience of his firm as a whole; he is 
backed by the supporting specialist and headquarters 
services of that firm. The value of this must be 
weighed against the initial economy of employing an 
individual backed only by his own experience. 


some unusual experiences 


I will conclude this address by giving a few 
examples of the more unusual aspects of consulting 
work, gathered — as you would expect — from the 
experiences of my own Company. 

Many people think that consulting work is all in the 
office or factory, but I assure you many of our 
assignments are in very different surroundings. 

Not long ago, for example, one of our more lucky 
men spent a couple of months at sea in an ocean- 
going liner, studying the catering departments — 
cooking, washing-up, refrigeration, table service, and 
so on. This was with a view to advising on the 
layout of the spaces allocated to these services in the 
new liners then on the drawing board. The investiga- 
tion unexpectedly enabled us to formulate a scheme 
which vielded savings of some £30,000 per annum in 
food. In case you may think that the passengers’ 
meals suffered from some degree of austerity, I would 
hasten to add that the control scheme provided the 
maximum incentive for the correct quantities of food 
to be supplied, with equal loss of incentive when the 
quantities used were below the budget as when quan- 
tities were above it. 





Two other examples of marine work where 
Management Consultants have been employed are 
perhaps worthy of mention. One was a fishing port in 
France, where the problems were mainly concerned 
with materials handling equipment and procedures 
in connection with the handling of fish and ice. 

The other case was a British port, handling cross- 
Channel steamer services. Here the investigation was 
concerned with berthing facilities, sailing schedules, 
procedures in connection with passport control, car 
documentation, handling of passenger traffic, loading 
and unloading, and so on. This was a case where the 
mathematics of operational research were used in 
arriving at the solutions to certain of the more com- 
plex problems. 

During the last five years the traffic at this port 
has approximately doubled in volume and it is 
expected to double itself again during the next 
five years. This was a most interesting problem in 
long-term forward development planning. 

Another interesting assignment in connection with 
traffic problems — but this time on land — was con- 
cerned with the Permanent Way Maintenance Gangs 
on our railways — the men who keep the track in 
order. Here 5,000 men per annum were being lost 
from the railways to industry. This was a net loss, 
after taking into account the annual intake of new 
labour; obviously it was a state of affairs which could 
not be allowed to continue. Redeployment with 
adequate bonus was the solution. The scheme 
provided additional sub-inspectors to ensure that work 
credits were only given for work well up to standard. 
The result was higher wages, higher productivity, a 
greater degree of inspection (with improved quality 
as a result), and a net saving in labour costs. 


use of operational research 


Returning to the use of the mathematics of 
operational research, it may be of interest to mention 
a current assignment in one of the largest Civil 
Service Departments which was concerned with the 


correct staffing of branches throughout the 
country and with the arrangements for counter 
service in those branches. Here the problems of 
redeployment of staff and of customer queueing 
were tackled by the use of the mathematics of the 
Queueing Theory and Monte Carlo Simulation, used 
in conjunction with a Customer Attitude Survey. _ 

Another assignment concerned with counter service 
was an O & M investigation in a bank, where again 
the problems included the correct staffing of branches 
throughout the country, streamlining of clerical pro- 
cedures and so forth. ; 

Turning now from large organisations to small 
concerns, we have examples of architects’, solicitors’ 
and stockbrokers’ offices. There were, as you would 
expect, O & M investigations concerned with stream- 
lining the procedures to enable more equitable distri- 
bution of duties and to provide improved work flow. 

Another — rather larger — assignment concerned 
a firm of advertising and public relations consultants. 

Farming is not generally considered to be a 
Management Consultant’s cup of tea, yet several 


have employed consultants, although their staff 
ranged only from two to six per farm. An elementary 
form of management accounting was introduced in 
these cases to provide much more accurate costing ot 
the various products. This provided a basis for future 
planning towards the development of the more finan- 
cially rewarding activities, combined with the 
elimination of the unprofitable operations. 

From Scotland we have an unusual example in the 
appointment of a consultant to take over the full 
management of a tweed mill, to bring it up to a 
profit earning level with a view to its ultimate sale. 
We had just passed the break-even point when un- 
fortunately the mill was burnt down, so we are now 
employed reconstructing the mill with the insurance 
money. This, incidentally, was proved to be a case 
of arson, but I am glad to be able to assure you that 
neither the owners nor our consultants were involved 
in the police proceedings. 

Again from Scotland, we have three cases: one 
of re-layout of a workshop for the blind, which pro- 
vided 20° increased turnover and saved capital 
expenditure of some £50,000 in building an extension 
to the factory; secondly, a Maternity Hospital — 
concerned (as you would guess) with labour saving 
and increased productivity! However, I am sorry to 
disappoint you — it was not in the Labour Wards but 
in the Administrative Departments; and thirdly, a 
seaside pier — no bands or side-shows in this case — 
just a humdrum investigation into the handling of 
freight and passenger traffic, town deliveries and 
expansion of advertising revenue. The total staff con- 
cerned numbered only about 15 but we turned a loss 
of £2,000 per annum into a profit of £2,000. 

I do not know whether the establishment of Train- 
ing Centres for Work Study and O & M techniques 
is generally recognised as a quite common assignment 
on the part of Management Consultants. Two interest- 
ing examples are the Admiralty Dockyards and 
British Railways, where the training establishments 
which we set up have provided training for literally 
hundreds of staff and appreciation courses for higher 
management during the last three or four years. 

I had an interesting and rather amusing 
experience some 15 years ago while I was 
making a survey of one of the larger photographic 
film factories in this country. Modern film, you will 
appreciate, is panchromatic, which means you cannot 
expose it to the merest glimmer of light of any colour. 
Gone are the so-called dark-rooms of our school days 
with red lights to relieve the gloom. 

Under modern conditions, therefore, many of the 
operations in film manufacture have to be carried 
out in total darkness. This meant that in making my 
survey a considerable part of my time was also spent 
in complete darkness. Brushing past hundreds of girls 
in the dark is quite an experience, I can assure you. 
The Works Manager held my hand — for I had to 
be led. Incidentally, when I came out into the light I 
was relieved to find that it was still, in fact, the 
Works Manager’s hand I was holding. 

I then had to write a survey report. I heard 
remarks from my less polite colleagues that many of 
my previous survey reports had the appearance of 
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having been made in the dark, so that this one would 
look very little different. At any rate my survey report 
sold the job. That silenced my critics. 

However, when the Resident Consultant was 
assigned to the job he had the more difficult task of 
producing results. How could Work Study be carried 
out in the dark? He found the solution. Can you 
guess? Simply this. The girls were brought out into 
the daylight; their eyes were bandaged and they per- 
formed their tasks with rejected film. By this means 
we simulated operators working in the ‘dark in full 
view of the Work Study observer. As simple as that! 


an ambitious enterprise 


I will conclude with one more example — this time 
gleaned from the very early days of our Company, in 
the early 1930's. It started by our receiving — com- 
pletely out of the blue — an impressive letter from a 
firm which was obviously of some substance. They 
requested an early meeting at their Liverpool head- 
quarters to discuss a proposition of considerable 
magnitude, on which our services could undoubtedly 
be of assistance. The matter was an important one, 
they said, and strictly confidential and could only 
be discussed at director level. An appointment was 
promptly made and accordingly no less than two of 
our directors set off for Liverpool in the following 
week, 

On arrival at Liverpool the taxi driver looked a 
little puzzled when they gave the address of the firm 
but shrugged his shoulders and proceeded. Soon my 
colleagues found themselves penetrating the meanest 
slums of the town and, on arrival at the address given, 
found themselves facing a dilapidated row of houses 
— unpainted for years, with cracked window panes 
and rusty iron railings. 

The address was checked and found correct and 
just when my friends were contemplating returning 
to base the door opened and there appeared a large 
man in a bright checked suit, with a rather tattered 
unlit cigar in his mouth and a large diamond ring on 
his finger. The scene inside was even more remarkable 
—a bench, a kitchen table and two old wooden 
chairs. Three more gentlemen — looking more like 
Epsom Downs tipsters than anything else — were also 
present. making four of them altogether— two to 
one against my colleagues, who by now had become 
distinctly apprehensive and were ready to hand over 
their money at once, if only for their physical 
preservation. 

However, their fears were soon allayed when the 
gentleman with the cigar explained that they were a 
syndicate and they had just won £2,000 jointly on 


the Pools. They planned to start a Football Pool of 
their own and they knew that our Company was 
employed by Littlewoods. Obviously we-could show 
them how to start up such a business — would we 
help them ? 

They realised that they would need more than 
their £2,000 but were confident that our Company 
could, among other things, show them how to raise 
the necessary extra working capital through our con- 
nections in the City. 

To cut a long story short, my friends — with con- 
siderable relief — grasped the opportunity to make a 
quick exit by explaining that our Company was not 
constituted for such an enterprise, but we could give 
them the name of a firm which was well qualified for 
this and would unquestionably be most interested in 
helping them with their proposition. The name and 
address of one of our most respected and erudite 
competitors was then carefully written down, together 
with the name of the Managing Director, to whom 
they were recommended to write personally, making 
sure that only executives of director level came up to 
Liverpool to discuss the project. 

In order to keep away from commonplace examples 
and to make my talk as interesting as possible, I have 
selected the foregoing cases instead of presenting a 
catalogue of impressive assignments, but please do 
not conclude from this that these special examples 
are typical of our work; they are rather exceptions 
to the rule. 

Naturally, the greater part of our work is 
associated with many well-known engineering con- 
cerns, including some 200 Lancashire textile mills and 
over 100 laundries. 


importance of human relations 


I would like to leave a final thought in your minds. 
I have spoken of the development of the profession 
of the Management Consultant: we have looked at 
the ever-widening sphere of his activities -- new 
techniques — new developments in industrial science 
and technology — affecting office and factory alike. 
But let us not forget one thing; through it all we 
are dealing with human beings. Man’s interest and 
happiness in his job are essential ingredients of any 
successful and lasting scheme of reorganisation or 
mechanisation. We must never forget that. The work 
of the Management Consultant must take into account 
human relations first and foremost, and I assure you 
that anv good firm of consultants gives this the 
highest priority in their deliberations. for they know 
none of their schemes can succeed without the back- 
ing of the personnel concerned. 





“THE PRODUCTION ENGINEER IN A CHANGING ECONOMY ” — 


operators -— they would be managers. In the main, 
said Mr. Burke, new ideas sprang from the people 
best qualified to produce them, namely, the men who 
were trained for the work, and they, generally 
speaking, were members of the management team 
in either a senior or a junior capacity. 
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concluded from page 467 


Mr. Burke did. however, agree with Mr. Carron 


when he said: “The onus of ensuring the most 
economic and beneficial form of production has to 
be borne equally by workers and management. 
Responsibility for national well-being is evenly 
divided between both sides of industry.” 





“THE PRODUCTION ENGINEER 


IN A CHANGING ECONOMY” 


North Midlands Regional Conference, 23rd April, 1960 


This Conference on ‘‘ The Production Engineer in a 
Changing Economy ’”’ was held at The Welfare Hall, 
Rolls-Royce Ltd., Derby, on 23rd April, 1960, and 
attracted an attendance of over 200. Mr. J. D. Pearson, 
Chief Executive, Rolls-Royce Ltd., was in the 
Chair for the Plenary Sessions, when addresses were 
given by Mr. Harold Burke, Vice-President of The 
Institution of Production Engineers, and Group 
Joint Managing Director of The Concentric Manu- 
facturing Co. Ltd. ; and Mr. F. Morley, Chief Design 
Engineer, Rolls-Royce Ltd. (Aero Division). 

These addresses are reported here in slightly 


abridged form. 


Mr. J. D. Pearson, 
J.P., M.I.Mech.E., 
F.R.Ae.S., M.I.Prod.E., 
Chief Executive, 
Rolls-Royce Ltd. 


“The Relation between 
Production and Design” 


Mr. Morley, speaking on “ The Relation Between 
Production and Design”’, said : 

“The changing economy in which we find our- 
selves today is one in which we must make better 
and cheaper goods of all sorts, to be able to sell them 
in the face of international competition, in order to 
maintain or improve the standard of living in this 
country. We have to compete against first-class 
engineering countries like Germany, Switzerland and 
Italy, and the design and production methods of all 
classes of manufactured goods in this country must 
be improved or we will not be able to compete with 
these people.” 

In his own Company, Mr. Morley continued the 
relationship between design and production was 
something special and the design content of a product 
varied enormously from one product to another. Fcr 
many years he had been involved with the design 
and production of aero-engines, and he had come to 
the conclusion that the more the production engineer 
and the designer understood each other’s problems 
and difficulties, and what each was trying to do, the 
better it was for all concerned. In addition, the more 
they knew about each other’s job, the more they 
were able to appreciate the various techniques by 
which a better product could be produced. 

The traditional antagonism between designers and 
production engineers was outdated and should be 
exposed as such. The more they learned about each 
other’s job, the more this feeling would decrease. 

Of course, the more advanced, complex and com- 
petitive the product, then the greater the number of 
problems to be posed to the production engineer 
by the designer. The production engineer was 
reluctantly forced to the conclusion that the long- 
haired so-and-so who designed the things had a 
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Mr. F. Morley, 

Chief Design Engineer, 
Rolls-Royce 
(Aero-engines ) Ltd. 


warped mind and would not be finally satisfied until 
he had designed something which could not possibly 
be made by the production man! 

As designers and producers of fairly complex high- 
precision machines, which in the past had been in 
very serious military competition with Germany, and 
latterly in very severe commercial competition with 
American aircraft engine producers, Mr. Morley’s 
Company had to consider many problems. The 
various conclusions which had been reached might 
be of interest to all production engineers, whatever 
product they made, in facing increasing international 
competition. 

It was axiomatic that a successful manufacturing 
firm must sell its products at a profit. As competition 
becomes keener, the customer demands better and 
better value for money, not only in the simple cost of 
the article but in the way it does its job. 

It might, incidentally, be pointed out that a mass 
production process or product did not necessarily 
have to be very simple. In fact, the more mass pro- 
duction there was, the more complex it could be 
without seriously affecting the cost of the piece, 
inasmuch as the cost of the special machines for 
doing even a very complex job became very small 
when spread over the number of articles made. 
Whereas with batch production, as in Mr. Morley’s 
Company, they had an extremely complex job, made 
in smal] numbers, and needing very special machinery. 
Therefore, the cost was high. 


creating a market 


There was also the sort of product which created 
its own market by supplying a want which was 
either unsatisfied or unknown before the article 
existed; one example was the motor scooter, which 
had created and supplied a market which was not 
previously catered for by existing forms of transport. 

There were many other examples where a product 
had created its own market, sometimes because of a 
new slant on production techniques. One need only 
mention Henry Ford, of course, on this, where he 
thought of a way of using a large number of men 
each doing a simple operation, to permit large num- 
bers of cars to be made in many less man-hours per 
car than formerly — and the “ Tin Lizzie” marked 
the change from cars for the few to cars for the many 
and the birth of mass production as it was known 
today. 
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Henry Royce took the car in the days when it was 
an unreliable and temperamental piece of 
machinery, and by evolving what was mainly new 
design thinking, produced a product which was out- 
standingly superior to any other car at the time. This 
fact was brought to the notice of the sort of public 
who bought cars then, by very clever salesmanship 
on the part of Rolls, who entered competitions at the 
time when one of the ways of winning a competition 
was to make sure your car finished! Royce generally 
fostered the idea of the car being a silent. safe and 
reliable piece of machinery. 


He also developed in his workpeople a pride in 
perfection, almost for its own sake, at that time. This 
was necessary in the days when quality control and 
inspection methods had not reached anything like 
their present advanced state, and was an example of 
the sort of psychological engineering which had far- 
reaching effects. 


Turning to aero-engines, Mr. Morley said there had 
been very considerable changes in the last few years. 
Prior to this the vast majority of the industry’s output 
was for military purposes. The growth of the civil 
air transport industry and its modern requirements for 
high speed, high efficiency aircraft, had phased in 
with the declining requirements for military aircraft, 
so that the amount of production and overhaul work 
to be done on civil engines was comparable with that 
for military engines. The development of the gas 
turbine and how it had reached the stage which 
makes it a suitable aeroplane for carrying large num- 
bers of people regularly across the Atlantic, was 
interesting. 


the psychological approach 


It first became a suitable engine for fighter planes 
because it supplied a large amount of power in 
relation to light weight and relatively small dimen- 
sions. At first it was a simple machine, with few 
moving parts, but not very satisfactory fuel con- 
sumption. It consisted of a centrifugal compressor, a 
single-stage turbine and separate combustion cham- 
bers, joined by a shaft. 


In order to make the engine suitable for military 
bombers where long range was essential, it was 
necessary to reduce its fuel consumption by 
increasing the efficiency of the components, and the 
engine then started to become more complex. It 
required a higher efficiency axial compressor, and 
this compressor on its own gave a higher compression 
ratio, resulting in a higher cycle of efficiency. 


On deciding the details of the engine for the 
Caravelle, Mr. Morley said that it would be obvious 
that this was a precise and very delicate piece of 
equipment. Production processes were very expen- 
sive, as all the materials were used at the highest 
possible stress. This made it particularly important 
that the material had consistent properties. From a 
production point of view this meant very much more 
processing, very much more inspection, with very 
many more inspection stages. 





An engine of this type, suitable for a bomber plane, 
automatically became the basis for a civil transport. 
A bomber engine had one less turbine on the back 
and one less compressor on the front, but otherwise it 
was the same sort of engine, and the extra turbine and 
the extra compression stage were merely to lower 
fuel consumption for a civil aeroplane. 


importance of quality control 


In the design, production and selling of military 
engines compared with civil engines, in both cases 
the performance must be the best obtainable — com- 
patible, of course, with the duty of the aeroplane. 
It was no good having a supersonic engine in a 
sub-sonic aeroplane, and so on. Both engines must be 
reliable, but the civil engine must be as nearly 100°/ 
reliable as it was humanly possible to make it, because 
although a civil aeroplane with one engine out of 
action was perfectly safe, it was not allowed to fly; 
therefore it was vitally important, from both safety 
and economic aspects, that the engines must be 
thoroughly reliable. This put a high premium on 
quality control and inspection, in the manufacture 
of the engine. 

The running hours between overhauls must be 
longer for civil engines than military engines. An 
economic balance must be struck between the main- 
tenance cost of an engine and its utilisation. A civil 
aeroplane flew many more hours per day than a 
military one, and a given engine was run at lower 
powers on civil operation than it was on military 
operation, so that it lasted longer. 

Finally, the cost of a military engine was com- 
petitive only within Great Britain, because manu- 
facturers of military engines for the Royal Air Force 
could not really worry very much about the supply 
of American engines for British military aeroplanes. 
In any case, the cost was of less importance than the 
performance of the engine. In war, for instance, 
superior performance made the difference between 
completing a mission and having the aeroplane shot 
down. 


international competition 


In the case of a civil engine, the cost of the engine 
and its performance were really of equal importance 
because these factors, together with the cost of main- 
taining the engine per cost per hour of flying, figured 
in the sum which told the operator of the aeroplane 
which used the engine whether he was going to make 
a profit or not. Furthermore, in the case of a civil 
engine, the competition was international. The 
customer would buy wherever he got the best value 
for money. 

Consequently, it was necessary for production 
engineers to have more and more say in the way 
civil engines were designed. Mr. Morley thought it 
was essential that designers should encourage pro- 
duction engineers to take more par: in the design of 
engines. That was perhaps more specifically a Rolls- 
Royce rather than a general problem, but he had no 
doubt that it applied to some extent to nearly all the 
engineering products made in the United Kingdom. 


In order that the production engineer and the design 
engineer could get together more, he thought it most 
important that standards of qualifications of pro- 
duction engineers should be raised continually, 
because the more highly qualified a production 
engineer, the more he would be able to argue on level 
terms with any sort of designer or any other sort 
of engineer. This was a very important point. 

With regard to the factors which made for value 
for money in an aero-engine, the first was installed 
performance. This comprised the thrust of the engine, 
the specific fuel consumption and the weight and drag 
of the installed engine. 

Mr. Morley said his Company felt the Conway 
engine to be the best form of engine for a high 
subsonic speed high altitude bomber or civil aero- 
plane. The performance of this engine for the 
modern range of aeroplanes was at least as good as 
any competitive engine — not only in Britain, but 
in the world. 


the reliability factor 


The reliability factor appeared to be adequate 
whether the engines were made in Britain or 
America. This did not just happen; a tremendous 
amount of trouble was taken to make sure that all 
components were of the best material, inspected well 
and so on, so that the record of reliability of both the 
Rolls engines and, say, the Pratt & Whitney and the 
707, was very good indeed. 

In regard to maintenance, Mr. Morley thought the 
British had a slight edge on the Americans because 
for many years these military engines had been 
designed to last longer, rather than in accordance with 
the American idea to “ make them, throw them away, 
put another one in”. In wartime one wouldn’t know 
which was the best policy; but certainly with a civil 
engine the fact that the engines had always been 
designed to last longer meant that British engines 
were better than American engines in this respect, 
and the maintenance costs were lower. 

The final point was the cost of the engine. Here, 
said Mr. Morley, the British firms were up against 
Americans, who prided themselves on their produc- 
tion know-how. On the other hand, their labour costs 
were higher, and he thought it should be possible to 
make engines more cheaply in Britain than in 
America. 

The cost of an engine was made up in the following 
way : 


Cost of material in the engine, on average, 
approximately... rae wns a 
Cost of labour in the engine (actual 
machine man hours) ... ld aa 
Share of the cost of running the factory, 
looking after development and so on, 
approximately... er ap «« MBF, 


47%, 
8°/ 


Because of the nature of the aero-engine, it is made 
up of relatively thin pieces, all highly stressed and 


very thin. The discs which held the compressor 
blades were over 2 ft. diameter, and a large prepor- 
tion of it is less than .040 in. thick. 
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If conventional methods of forging were used for 
that, then the utilisation of the material would be 
very low indeed. It was obvious that the biggest cost 
savings could be made by better material utilisation. 

Mr. Morley emphasised that the cost quoted was 
for forgings as received, and bought-out pieces. The 
reason that the material cost was a very high pro- 
portion of the total cost was partly that expensive 
pieces like the fuel system were bought-out, but 
mainly that the actual raw materials used were all 
very special alloy steels and titanium and so on, 
where the actual raw material cost was very high. 

The labour cost could be reduced by co-operation 
between design and production, but the reduction of 
labour cost by the introduction of very specialised 
machines in a batch production factory like Rolls- 
Royce would really defeat its own ends, by increasing 
considerably the cost of running the factory. What 
was required was one of the multi-operation machines 
which saved handling of pieces, and Rolls-Royce were 
investigating tape control of such machines. 


reducing costs 


For a long time now production engineers and 
designers had been trying to make engines at less 
cost. This was a continuous process and the whole 
field of cost of manufacture must be kept under 
constant review. 

There should be no idea that it was the 
iob of the designer to design the engine to do its 
job, and the job of the production engineer to make 
it as cheaply as possible. 

The designer’s job was to design the engine to do 
its job and to be capable of being made as cheaply 
as possible. This usually meant that the features of 
the engine should be as simple as possible. It always 
required more ingenuity to make a design to do a 
specific job simply than to make it complex. Any fool 
could make a complex thing to do something, but it 
took some thought to simplify it so that it still did 
the job, but with fewer bits. When the design had 
been made as simple as possible, it was then the job 
of the production engineer to produce as cheaply as 
possible. 

When a civil engine had been designed and 
developed to a satisfactory standard for use in a civil 
aeroplane, it represented an outlay of several million 
pounds, because a tremendous amount of testing was 
involved in satisfying both the Company and the Air 
Registration Authorities that this engine was satis- 
factory. To test an engine to this extent involved 
extended running time, and the changing of parts. 
which were usually all made by experimental 
methods, after months of thought. So that to build 
up large numbers of hours in experimental engines 
was very expensive indeed. Consequently when an 
engine was satisfactory, making changes then to ease 
production did not often pay. 

The sort of changes which could be made were 
those which did not alter the conception of any part; 
like making a forging, for instance, which would 
have a better grain flow. 
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So the Company had developed other ways of 
dealing with this problem. Very complex and highly 
refined rig testing had been developed which aimed 
at reproducing the engine running conditions as 
nearly as possible, so that they could deal with, at 
relatively small cost, the cycles of an engine over 
many hours. 


collaboration in earliest stages 


The next step was to get as much of the design 
and production technique as possible tied together in 
the initial stages. 

Because of the pressure of competition and the 
necessity to make the engine lighter, or to give more 
power or higher efficiency, the designer was often 
driven to calling for new processes or techniques of 
manufacture, which production had then to learn 
and master between the time the engine was designed 
and the production date. 

This often meant that to get this new feature on 
to production, much time and energy was wasted in 
learning how to do it. 

The next step was obvious. Production and design 
had to conceive and develop between them new 
features and processes ahead of the design of a new 
engine, so that the problems involved were under- 
stood and the special sorts of equipment available for 
making them. Large sums of money were spent on 
development of technical features on the engine, 
compression, turbines, and so on, so that our engines 
were technically superior, but the time was now over- 
due for the spending of comparable sums of money 
on learning how to make them cheaper and better. 
This was a Rolls-Royce requirement, but Mr. Morley 
suggested that it had the widest implications in 
industry at the present time. There was a great need 
for more and more highly qualified production 
engineers. 


conclusions 


After emphasising and demonstrating the impor- 
tance of improved materials utilisation and the effect 
on costs, Mr. Morley concluded his address : 

“In order to give the customer better value for 
money, closer liaison between design and production 
is vitally necessary, with a feed of information back- 
wards and forwards between them. We want a 
greater number of more highly qualified engineers 
on production. 

“Design must play its part in the simplification of 
design and the use of more standard pieces, where 
possible. 

“ Better material utilisation must be achieved by 
the use of closer forgings and new approaches to 
forming of materials. This should tend to reduce the 
man hours required to make the pieces. 

“These new methods of production should be con- 
stantly developed and evaluated so as to be available 
to designers for incorporation into new designs. 

“The development of new methods is of vital 
importance. We have spent vast sums of money on 
development — we must spend appreciable sums of 
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money to give ourselves the knowledge and equip- 

ment to make the engines more competitive cost- 
M ” 

wise. 


“The Production Engineer 
in a Changing Economy” 


Mr. Morley was followed by Mr. Burke, who 
said : 

“As was to be expected, Mr. Morley has empha- 
sised what he considers to be the points of view of 
the profession in which he is engaged, that of a 
designer. We are, however, today considering the 
production engineer in a changing economy, and I 
was not only intrigued but delighted to hear him 
use the words ‘the relation between the designer 
and the production engineer’, because many of us 
can remember when the relationship was one of 
distant cousinship, which was in a watertight com- 
partment, and did not exist in fact. 


“We have had a most fascinating morning 
seeing what I believe to be some of the best principles 
in mass production -it is possible to see, and what we 
are trying to do this afternoon is to consider the 
economy of that in its broadest sense. 


“In presenting this Paper, I am very conscious that 
we are gathered together in one of the most out- 
standing engineering establishments in the world; 
certainly the most expensive and the most efficient 
motor car and aircraft engines are made in this 
organisation, and we are all very proud in Britain 
of the name of Rolls-Royce. In fact, it is almost a 
phrase used when one wants to describe the he:ght 
of efficiency in relation to performance and quality. 


“The group of companies with which I am con- 
nected, however, are suppliers, partly, to the motor 
industry in general, on a mass production basis, and 
in examining the problem of general economics I am 
going to try and draw attention to what I believe to 
be the basic fundamental principles which affect the 
whole economy of the country.” 


Speaking of the motor industry itself, Mr. Burke 
said the number of mergers that had taken place, 
and the attention given to the whole problem of 
economical production, had set a pattern in tackling 
the world export markets in such a vigorous and 
successful fashion that if the structure of this in- 
dustry was considered as a basic principle it would. 
he thought, bring the correct focus and the right 
sense of balance to the problem under discussion. 


There was no doubt at all that in many technical 
fields, Rritain led the world. This was particularly 
noticeable in jet aircraft. Britain had pioneered the 
use of gas turbine engines for car and merchant ship 
propulsion; there had been outstanding achievements 
in under-water television equipment and in radio 
navigational aids for shipping and aircraft. The 
development and improvement of new fabrics in the 
textile industry would probably indicate the broad 
conception of the problems facing the production 
engineer. 


improving product quality 


In considering the changing economy of the 
nation, the impact of two major wars must be taken 
into consideration. By the use of the more modern 
transport facilities which Britain had done so much 
to develop, the world had, of necessity, become 
smaller in travel time, and this had, in consequence, 
accentuated the necessity for careful study of the 
factors of modern competition. Britain was concerned 
with a number of basic factors : 


(a) her determination to recover and maintain her 
position in world trade and become again a 
world power, at least in the industrial sense; 


(b) raising the standard of living, which lost some 
of its purpose unless the advantages of im- 
proved education were recognised; and 

(c) improved thinking to a better understanding 
of the modern situation, and the division of 
her physical and natural resources for pioneer 
uses. 


Mr. Burke suggested this meant that we were being 
continually faced with the problem of improving 
product quality while reducing its cost. This had to 
be done in spite of the general rise in cost of 
materials, and the present state of the labour market 
which was constantly demanding higher standards 
of salaries and wages. He thought it right that 


industry should be more than normally co-operative 
in helping to raise the standard of living. They 
must be prepared, indeed eager, to pay higher rates 


of wages and salaries, so that everyone could have a 
share, however modest, in the prosperity of the 
country as a whole. This was an economic problem, 
and the production engineer, by his training and 
experience, was qualified to exercise a major in- 
fluence on the policy of economic production. 

In large or small quantity production, the first 
principle was that the work had to be done correctly. 
If they lamented at times the passing of the old 
engineering craftsmen, it must surely be recognised 


Mr. H. Burke, 
Vice-President, 
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that changing times had replaced the skilled crafts- 
man by the skilled technician. Britain was now 
concerned in producing equipment which would give 
a product with the highest possible standard of 
accuracy, without secondary or supplementary opera- 
tions, and in the shortest possible time, and it was at 
this level, therefore, that we should consider the effect 
of the training of the production engineer. 


“Many of us”, Mr. Burke said, “can look back 
to our early apprenticeship days and remember that 
the accuracy of the product depended on the skill of 
the workman. Today, I suggest the accuracy of the 
product depends upon the accuracy of his equipment. 


“ 


Now we have seen in the factory this morning 
some extreme examples of that, where the accuracy 
of the product defies any contradiction, where batch 
quantity is small and where the design and manu- 
facture of the equipment have been of the highest 
degree in order to obtain the required results. How 
often do we consider that the manufacture of the 
jigs and tools on the highest possible quality basis is 
an essential for the correct production in a mass 
production field ? Usually we put this in another 
way : how: often do we consider the cost of rectifying 
a job when it is not put right the first time ?”. 

Mr. Burke felt this played a very important part. 
Automation was a very old word, first used by Henry 
Ford as far back as 1910. Any idea that it was a 
post-war word connected with the automatic factory 
and increased productivity was quite erroneous. 


What was automation ? Mr. Burke suggested that 


it could be defined as any process which eliminated 
human effort, speeded up material handling, cut 
out unnecessary processes. It was, in fact, the sort vf 
thing engineers had been doing all their lives. 


benefits of automation 


He was certain that engineers were very conscious 
indeed of the extreme benefits of automated pro- 
cesses. He did not think that anybody seriously 
believed that the automatic factory in general 
engineering was possible in the foreseeable future, 
but the development of processes which eliminated 
human fatigue was a form of automation. Since the 
operations were automatic they must of necessity also 
be correct; he emphasised this point because he was 
convinced of its great importance. 


In regard to machine tools, Mr. Burke said that 
although during the last decade a great deal of 
development of equipment for mass production had 
been achieved, he felt a good deal more could be 
done. He would like to see machine tool manufac- 
turers wholeheartedly co-operating in an endeavour 
to eliminate the general purpose machine tool, as it 
was both expensive and in many cases unnecessarily 
elaborate. Far more time must be given than at 
present to the development of standard equipment 
grouped round the product, and the reduction of 
material handling to the absolute minimum, and 
there should be concentration on the development of 
unit head construction in such a manner that changes 
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of design would not have any serious effect on the 
reconstruction of equipment. 


Those who had visited the United States were 
always impressed with the very slick methods used 
there, both in mass production and in batch pro- 
duction factories, in changing over unit head con- 
struction machines each time models and designs 
were changed. The object, of course, was to salvage 
the unit head; the rest of the equipment was 
generally considered to be scrap, but it did mean a 
very quick turn-round of comparatively low capital 
cost. Material handling in modern industry was very 
important. It should never be forgotten that every 
time a product was picked up and put down again, 
its cost was increased, but not its value. 


the Institution’s constitution 


On the subject of training to reach this standard of 
technique, it was not surprising that in view of the 
continual changes in industry, the structure of the 
training of a production engineer should also have 
undergone rapid transformation over the last 25 
years, and had continued to become more specialised 
in the economy of production. The Institution of 
Production Engineers had done valuable work in this 
regard. It was well known that in very many impor- 
tant colleges throughout the country, Higher 
National Certificate courses in Production Engineer- 
ing were now available, and it was possible to pass on 
to higher training standards at a number of 
universities. 

So many engineers were inclined to say that they 
have been trained in the old school of experience and 
to use the hackneyed expression that “they had 
come up the hard way”. Mr. Burke believed 
that however gifted engineers might be, there was 
going to be much less opportunity for that sort of 
training in the future. The very trend of the changes 
in industry emphasised the necessity for a high 
degree of basic engineering skill, both theoretical 
and practical, in dealing with the provision of equip- 
ment to manufacture the standard of product they 
set out to achieve. There was no doubt at all that the 
men who were going to succeed were those willing to 
give up a considerable portion of their time to study 
because they enjoyed doing so, rather than those who 
regarded it as a boring necessity for earning 
their living. If they subscribed to the latter point of 
view in any sense, Mr. Burke suggested they would 
be very wise to consider changing their vocational 
track. 


necessity for teamwork 


Mr. Burke was glad to say that there was much 
more enlightenment on the problem of human 
relations. The production engineer was mindful of 
the necessity for securing the maximum co-operation 
with all his colleagues, including the people on the 
shop floor. It was wise to recognise that they were all 
in this job together, the only difference between 





them being the varying degrees of responsibility 
according to their natural capabilities. In_ their 
respective Capacities they were all part of a team, 
and the manager who regarded this as extremely 
important was a very wise man. This was particularly 
noticeable in drastic changes in production output, 
brought about by the development of new techniques 
and new machines and equipment. 

The first thing obviously was that everybody 
should understand what was being aimed at. 
Secondly, they should appreciate the motives for the 
change. There had been no evidence, in Britain at 
any rate, that improved production techniques and 
the introduction of automatic processes had contri- 
buted in any way to a trade recession. On the 
contrary, they had doubly secured British industry a 
place in the world. Again, the achievements of the 
car industry in our own export markets, apart from 
what had been done in Britain, proved that without 
automatic processes such results would not have been 
possible. It should be recognised that the development 
of these processes was good for human relations, and 
it was here that the production engineer had an 
important job to do. 


handling the strike problem 


Referring to “wildcat strikes”, Mr. Burke said 
there must be something very wrong when this sort 
of thing could happen in Great Britain in 1960. 

In his own group of companies there were i4 
factories; not one of those factories employed more 
than 500 people, not deliberately, but it happened 


to be not possible to do anything further geo- 
graphically. It was therefore possible to maintain a 
fairly good personal relationship. He did not suggest 
that this was the answer to the strike problem. It was 
quite obvious that in the larger industries mergers 
of a very extensive kind were inevitable, and in the 
large factories which employed many thousands of 
people it was virtually impossible to maintain the 
personal relationship between management and the 
fellows on the shop floor. 

The production engineer could, however, make a 
large contribution to this problem. He should be 
urged not to consider that all the brains on the job 
were contained in the office. Secondly, he should get 
rid of the watertight compartment, and the practice of 
withholding technical information in case the other 
chap should get to know a little bit about his job. 


He should give credit to other people — and not. 


think that the method he had devised must be the 
best because he had thought of it. He should 
remember that often the capital expenditure was of 
secondary importance to production costs, which 
comprised the most vital element he had to consider. 

On the question of general expansion of industry, 
Mr. Burke said this was, after all, a problem which 
affected them all, at home and in the factory. Perhaps 
the most noticeable developments were taking place 
in the motor industry. New ideas on plant, equip- 
ment and tooling were brought into the shops day 
after day. Factories were being designed to secure the 
most compact and efficient units. 


A more important problem in connection with the 
question of expansion was the availability of the 
right sort of personnel. In most medium-sized under- 
takings, it was a very fortunate management indeed 
that could look far enough ahead in planning their 
expansion policy to envisage at the same time their 
requirements of technical and managerial executive 
staff. Quite obviously in any period of general 
prosperity and expansion all the good executives 
should be in satisfactory positions, and changes were 
therefore likely to be few. What was most important 
was sufficient time to ensure that the senior or junior 
officials could be fully acquainted with their tasks and 
terms of reference. 


the most important asset 

The most important asset of any company was its 
personnel. When a merger was being brought about, 
the take-over company were very wise indeed if they 
put the personnel top of the list. It was more impor- 
tant than the asset value, because the man with the 
ability and the brains would restore an asset value 
that might be deficient. Whereas with a business in a 
very nice healthy liquid position because of a market 
situation, but no brains at the top or down below, 
that liquid position and all the assets that went with 
it would soon be lost. 

On the subject of training generally, it was clear 
that the “post-war bulge” was here to stay. There 
was no evidence that the school-leavers at the present 
time were there due to this immediate post-war bulge. 
In 1961, 900,000 school-leavers would be entering 
either industry or the professions, as against 700,000 
in 1960, and this set a problem for industry, the 
technical colleges and the training schools. Clearly 
the opportunities at the top of the ladder were end- 
less. What was needed was sufficient vision to see the 
pattern of training that was so vital. 

It was a fact that 78°/, of the corporate member- 
ship of The Institution of Production Engineers were 
there by examination. A year or so ago it was neces- 
sary to carry out some research on the status of the 
production engineer in industry, and it was found 
that the number of directorships held by corporate 
members of The Institution of Production Engineers, 
per member, was higher than in any other single 
professional institution in the United Kingdom. The 
production engineer could, and indeed did, as was 
evident, rise to the very top of his profession in his 
particular company. 


the source of new thinking 

Mr. Burke said he was sure that the majority of 
people in management would not accept a recent 
statement by Mr. William Carron, Chairman of the 
British Productivity Council and President of the 
Amalgamated Engineering Union, that most basic 
ideas, in the main, sprang from the bench or from 
the machine. In the majority of cases it came back 
to the question of training again; the people con- 
cerned were not even trained to think that way. If 
they were, they would not be skilled machine 


(concluded on page 460) 
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THE ROLE OF THE PRODUCTION ENGINEER * 


by H. G. Gregory M.I.Prod.E. 


Past Chairman of Council, 
Institution of Production Engineers ; 
Director and General Manager, 


Fairey Engineering Limited. 


AM indeed honoured for this invitation which has 

been so kindly extended to me, to speak at your 
Spring Conference on “ The Role of the Production 
Engineer”. My remarks will be very largely based 
on the practical and professional knowledge of the 
practices of industry, both in this country and in 
America, of which I have had a fairly good cross- 
section of experience. 

My particular field of activity has been in the 
aircraft industry and, in addition, over the last 10 
years or so I have been very closely associated with 
the nuclear engineering field. 

Now, both of these are comparatively young in- 
dustries and they have grown up over the years on 
the basis of progressive change, in regard to design, 
materials, techniques and new production methods, 
and I believe that the result of continually changing 
conditions has stimulated an outlook entirely different 
from the orthodox and accepted approach. 

From this it will be seen that I am not a cotton 
man, but having lived in the North of England for 
a good number of years I feel that I am not entirely 
unfamiliar with the industry with which my audience 
is so actively engaged. 

I therefore consider that in dealing with this 
subject — “The Role of the Production Engineer ” 


— a fresh and bright approach can in some ways 





* Abstracted from an address given to the Cotton Board 
Conference at Lytham St. Annes, 26th - 28th February, 1960. 


468 


contrast sharply with the popular view (with which 
I do not necessarily agree), that the methods of 
approach in the cotton industry are rather out-moded 
and out-dated. Please understand that I am not 
attempting to be provocative; I have a great admira- 
tion for the cotton industry and the production 
methods that have been used over the years. But 
there exists a challenge, which I feel will be met in 
the new future which lies before the cotton industry. 


reorganisation 


I know something of the plans of reorganisation 
of the cotton industry, which raises problems of re- 
equipping, multi-shift working, and labour scarcity. 
But in order to survive in world markets it is essential 
to keep the cost down, to adhere to delivery dates 
and, above all, to maintain the highest traditions of 
quality of the British cotton industry. 


definition of a production engineer 


The term “production engineer” is defined by 
The Institution of Production Engineers, with which 
I have been, and am still, very closely associated. 
as one who, by reason of his education training and 
experience in technology and management is com- 
petent to determine the factors involved in the 
manufacture of commodities and to direct the pro- 
cesses to achieve the most efficient co-ordination of 
effort, with due consideration to quality, quantity 
and cost. 





Briefly, the title first came into use with the pro- 
duction methods of manufacture which were 
developed by such men as Henry Ford, and the 
acceptance of the title was accelerated by the expan- 
sion of production facilities of the First World War. 


function of the production engineer 


The production engineer’s function is concerned 
with everything it is required to produce, from 
design to the finished product. 

It is always dangerous to attempt to dogmatise on 
these occasions, and it would be very wrong of me to 
do this, but generally speaking, the following 
headings, I believe, will be universally accepted; with 
the proviso that allowances must be made for size 
of organisation, the type of product, and so on. 

Dealing with the general headings, I think first of 
all I would put: 


(a) Consultation at the design stage — so that the 
design of the product is something which can 
ultimately be made and manufactured with the 
existing plant or the use of new machinery, 
depending on the requirements. Therefore, con- 
sultation in the early stages is of first importance, 
so that the designer has the guidance of the 
experience and training of the production 
engineer. 


(b) Production development — in what I would 
term the pre-production planning stage, where 


new plant and equipment is sorted out, plant 
layout is decided, and processes in an early stage 
are defined. 


Process planning — this is the detailed planning 
operation sequence, where requirements of jigs, 
fixtures and tools, and estimated performance 
time cycles are established. 


Production control — this is a very important 
function in the role of the production engineer, 
as it means that a time plan is developed and 
formulated, covering the quantities to be pro- 
duced, the batches of the quantities, the pro- 
gramme of dates for receipt of materials, the 
date for commencing production in detail, its 
sub-assembly and assembly stages, and so on, 
right through to the final completion of the job 
or product. In fact, the time plan is the 
scheduling Bible for buying, works ordering, 
progress, costs, systems, costs analysis and the 
whole of the organisation is keyed to this plan. 


Design responsibility for jigs, fixtures and tools 
and special equipment, or the ordering of special 
equipment. or the technical evaluation for the 
ordering of special equipment. 


(f) Materials handling — to see that adequate stores 
and handling capacity exist. 


(g) Provision for inspection — test equipment, gauges 
and interchangeability media. 


a typical example of the production engineer’s 
function 


I cannot describe the production engineer 
and his function better than to give you as briefly as 
I can a typical example of the production of an 
aircraft centre section front spar. 

It is generally known that in an aeroplane, the 
centre section is the structural component which 
carries the major bending loads transmitted to it 
from the wings, and the essentials are the booms 
along the top and bottom edges that carry tension 
and compression loads, and which are connected by a 
web plate to carry the shear loads. The web plate 
requires stiffeners to stabilise it, and also strong 
point attachments to carry high local loading trans- 
mitted to it from such items as undercarriages, etc. 

In my early days of engineering, things were 
usually made from the solid, either bar, billet, forging 
or casting. We then went through the phase where 
this was broken down into plate details — in other 
words, a fabrication, and this was made up of a 
number of details, either riveted or bolted together, 
from which was built up the complete assembly. 

Now, today, demands of a higher performance, 
higher strength of materials, weight saving to increase 
the pay-load, has meant a new approach in the 
manufacture of this structural member. In other 
words, we have completed a full cycle, machining 
from the solid, but not without taking advantage of 
the tremendous technological advances that have 
been made and which enable us to produce more 
efficiently. 

Making this from the solid is termed integral 
design, and has meant that the weight of the spar 
has been reduced from 280 lb. to 230 Ib. and, in fact, 
carries a somewhat higher loading with the elimina- 
tion of 628 rivets and 472 bolts alone. 

This machined or sculptured slab of material is 
20 ft. long, 3 ft. wide and 3 in. thick in DTD.5050. 

How did the production engineer function in this 
particular case ? 

There was close collaboration between the designer 
and the production engineer during the initial design 
stages and. at the same time, the production engineer 
was also thinking in terms of how this could be 
efficiently made. 

The availability of machine tools with the necessary 
performance to give the accuracy required was 
basically limited to the hand template following 
routering machines and, therefore, steps were taken 
by his Production Development Section to initiate a 
design study and ultimately to produce a machine 
which would give the performance with a high metal 
removal rate, which very largely controlled the 
economics of the whole exercise. In other words, 
traverse speeds in excess of 100 in. per minute had 
to be maintained and this demanded a control system 
of the highest order. This was achieved by using the 
Ferranti Control System, which controls movement in 
three dimensions by pulses from the magnetic tape 
deck and makes use of an optical system with diffrac- 
tion grating on each of the slide members, this 
displacement being measured in + .001 in. 
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Problems of friction with inherent stick-slip were 
eliminated by the development of hydrostatic ways 
on all sliding members. 

A high speed cutting head was developed and in- 
corporated with 20h.p. capacity and 6,000 r.p.m., 
which, in fact, proved capable of removing up to 
100 cu. in. of metal per minute. 

There were other problems of specially designed 
backlash-free gear boxes and stiffness in the drive 
system — these all resulted in a machine which is 
outstanding in its performance and one of the most 
advanced machine tools in the world. 

So here we have a new product and in parallel a 
new machine where better performance in floor-to- 
floor times was achieved, to such an extent that this 
integral spar is produced in only one-tenth of the 
time taken by the conventional method. 


qualities of a production engineer 

What qualities are most essential for the production 
engineer ? I suppose the answer to this is that the 
demands of industry are such that it calls for almost 
perfection ! 

Quoting from a E.U.S.E.C. Report of a Conference 
held in London in June, 1953 — this comprising, 
incidentally, representatives of the Engineering 
Societies of Western Europe and the United States of 
America, which they wisely abbreviated to E.U.S.E.C. 
— “A professional production engineer is competent 
by virtue of his fundamental education and training 
to apply the scientific method of outlook to the 
analysis and solution of production engineering 
problems. He is able to assume personal responsibility 
for the development and application of production 
engineering science and knowledge, notably in 
research, designing for production, manufacturing, 
superintending, managing, and in the education and 
training of the engineer. 

“His work is predominantly intellectual and varied 
and not of a routine, mental or physical character. 
It requires the exercise of original thought and 
judgment and the ability to supervise the technical 
and administrative work of others. His education will 
have been such as to make him capable of closely 
and continually following progress in production 
engineering by consulting newly published works on a 
world-wide basis, assimilating such information and 
applying it. He is thus in a position to make con- 
tributions to the development of production 
engineering and its application. 

“By virtue of his education and training, he will 
have acquired a broad and general appreciation of 
the engineering sciences as well as a thorough insight 
into the special features of production engineering, 
with the result that in due time he will be able to 
give authoritative technical advice and to assume 
responsibility for the direction of important tasks in 
his branch. 

“His personal qualities should include absolute 
honesty; an inquisitive mind; a perfectionist attitude; 
willingness to work to details; meticulousness; a love 
of humanity; a desire to work with people; good 
judgment; analytical abilitv; leadership ability; and, 
above all, an open mind.” 
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how do we recruit and retain them ? 
How do production engineers become available to 
industry ? Basically in three ways : 


1. from the technical colleges and universities, 
where production options are offered in 
mechanical engineering courses; 


more universities and colleges are now offering 
for engineering and science graduates, post- 
graduate courses in engineering production; 


apprentices in industry who obtain their H.N.C. 
in Production Engineering, plus endorsements. 


The question is often asked : “‘ How does industry 
retain these young men ?” ; and I think the answer 
to this is that the young chap who is suitably trained 
and qualified should be given a real job of work to do 
and given responsibility — let him prove his worth. 

Very often young men are frustrated in industry — 
they are ambitious — they want to do things; but 
they are not given the opportunity. 


summary 


The policy of The Institution of Production 
Engineers to broaden its base has been actively pur- 
sued over the past few years, as production engineering 
in its original concept was applied principally to the 
metal cutting and metal forming industries. However, 
as we all know, industries such as boot and shoe 
manufacture, pottery and, of course, cotton, are those 
where the philosophies of production engineering can 
be pursued. 

The Institution’s Education Committee has for 
several years now been actively examining require- 
ments of other professional institutions where subjects 
of like-for-like can be accepted and, therefore, 
exempted as qualifying subjects for The Institution 
of Production Engineers. 

I am sure that if you reflect and think about what 
I have said, you will see the need for the production 
engineer in your industry. The days of the Works 
Manager as the end-all and be-all in modern industry 
has passed long ago. 

New technologies and new sciences demand an 
application divorced from the everyday running of a 
works, mill, or what-have-you, and I believe that 
from the research laboratory, the design office, 
through to the production stages, the production 
engineer really comes into his own. 

If the cotton industry’s management is going to 
face up to its reorganisation, then they must be 
qualified in management to do so. Unless they go out 
and get these young men, they will lose them to 
industries such as my own. 

Looking through your Conference programme, all 
these subjects are matters in which the production 
engineer in my industry would be actively concerned. 
You have a tremendous programme in front of you, 
which I am sure will be of great value, and I hope 
that my remarks have given you some food for 
thought and some idea of the vast potential which 
does exist for the production engineer in the cotton 
industry. 





SOLVING A CLAMPING PROBLEM 
IN THE AIRCRAFT INDUSTRY 


HE aircraft industry has presented many varied 

problems to both designers and production 
engineers. This Paper gives an outline of how one 
production problem was solved. 

The components concerned were the rotor discs 
of an axial flow compressor of a turbo aero-engine. 
Fig. 1 shows a typical disc. It is of a flimsy nature, 
being of thin section relative to its diameter; the 
material is aluminium alloy. On assembly a number 
of these discs are bolted together to form the com- 
pressor. 

The three faces marked “x” on each side of the 
disc had to be flat and parallel within .0002 in. and 
the step dimensions had to be accurate within 
+.0002 in. Grinding was the only possible means of 
finish machining and as the material was aluminium 
alloy the use of a magnetic table was ruled out. 
Previously in the process the disc had been turned 
all over, the step dimensions being held to +.002 in. 
Various grinding fixtures were made using conven- 
tional clamps, but these distorted the disc which 
sprang back when the clamps were released. Expand- 
ing collets in the bolt holes in the inner flange were 
tried, but some distortion still took place. It seemed, 
therefore, that any mechanical clamping was out of 
the question. 


” 


A ‘ten-minute’ Paper 
presented to the Luton Graduate Section of 


The Institution of Production Engineers 


by G. N. BUTLER Grad.|.Prod.E. 


It was discovered that a double-sided tape was 
manufactured by Industrial Tapes Limited, which 
seemed ideally suited for the purpose. In appearance 
it is very similar to the usual draughting or masking 
type but is sticky on both sides. 

Three grades of tape are available :- 


. A light paper tape for perfectly flat surfaces. 


. A medium cloth tape for flat surfaces where 
great holding power is needed. 


3. A heavy cloth tape which is suitable for rough 
machined surfaces, steel plates which curve 
during hardening and articles which tend to 
rock on a magnetic chuck. 


After experimenting with the three grades of tape 
it was found that the middle grade, the light cloth 
type, best suited the application. 

The machine to be used was a rotary surface 
grinder with a horizontally mounted grinding wheel. 
The fixtures used were made of cast-iron and were 
mounted on the magnetic table of the machine. 

In operation the fixture seating face and the seat- 
ing face of the component were wiped free from 
dirt and grease using trichlorethylene. Strips of 1 in. 
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STRIPS OF 
TAPE 


Fig. 2. 


wide tape, about 6in. long, were then stuck on to 
the fixture seating face as shown in Fig. 2. It was 
most essential not to wrinkle the tape, as this would 
upset the parallelism of the disc. The disc was then 
placed into position and lightly pressed down. It 
should be noted that it was only possible to grind one 
face at each operation, as it was necessary to seat the 
disc on the face opposite to the one being ground 
to prevent distortion. 

Once in position the disc held firmly. The amount 
of material to be removed was .008 in. to .010 in. 
taken in .002 in. to .003 in. depth of cuts. Blocks had 
been attached to the fixtures around the outside of 
the discs as a safety measure, but there was never 
an instance of a disc becoming unstuck. In fact, 
experimenting with a scrap disc, the depth of cut was 
increased to such an extent that the grinding wheel 
smashed but the disc held firm. It was found that the 
cooling media could be used in the normal way on 
the machine without affecting the adhesion quality 
of the tape. 

To remove the discs from the fixtures, slots had 
been provided in the seating face into which the 
operator could put his hands. By giving a sharp 
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lift, the disc came off quite easily. The tape was then 
easily peeled off and the face recleaned. 

The method was rather slow but effective as far 
as accuracy was concerned. One disadvantage was 
that the tape could be used only once. 

The holding strength of the tape, which is the same 
for all three grades, depends upon several variable 
factors such as :- 


(a) type of material to be ground; 
(b) height of component; 
(c) nature of work to be done. 


A typical example that can be quoted is an 
operation on phosphor bronze : 


Adhesion surface 4 sq. in. 

Height of component 3 in. 

Width of grinding wheel 14 in. 

Maximum depth of cut .004 in. to .005 in. 


Accuracy also depends upon several factors, but 
in general it is possible to work within .0002 in. of 
correct thickness for a job ground on both sides. 

The paper and the light cloth tapes are supplied 
in 25 yard rolls, while the heavy cloth tape is supplied 
in 10 yard rolls. Widths available are 4 in., ? in., 1 in., 
2in., 24in. and 3in., in white only. The windings 
on the rolls are separated by a detachable paper 
separator which has to be peeled off before use. 

It is not recommended that tape and components 
be placed directly on to a magnetic table or chuck, 
as no matter how well the surface is degreased the 
lead tracks are liable to sweat grease and coolant. 
Instead, a steel block or fixture should be placed on 
the table or chuck and non-ferrous components and 
tape stuck on to it. By using two blocks or fixtures 
it is possible to have one in use while the other is 
being unloaded, cleared and reloaded with more 
components. 

In addition to engineering uses, this tape can be 
used for a variety of other purposes such as for 
mounting on the back of show cards, for display 
work, laying carpets in cars, aircraft. halls, etc.; as 
a buffer for double glazing and holding display kits 
to walls, etc. It is also used in the printing trade for 
fixing rubber stereos to mounting boards. 








The Editorial Committee invites Student and 
Graduate members of the Institution to submit short 
Papers — not exceeding 2,000 words in length — for 
consideration for publication in ‘‘ The Production 
Engineer ’’. 

Manuscripts and illustrations should be addressed 
to The Editor, 10 Chesterfield Street, Mayfair, 
London, W.1. 
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Conference on Pressworking and Extrusion 


A conference for production executives concerned 
with presswork and extrusion was recently held at 
PERA. Although a one-day conference was originally 
planned, the demand for places was so heavy that the 
conference had to be repeated on the following day, 
170 delegates attending during the two days. 

The delegates were welcomed by the Research 
Manager, who explained that the purpose of the con- 
ference was to keep member-firms informed about 
the progress of PERA’s researches into presswork and 
extrusion, and to consider proposals for future 
research. The Education and Training Manager 
briefly summarised research work already completed, 
and a film dealing with particular aspects of PERA’s 
metal forming research was then shown. The remain- 
der of the morning session was devoted to an 
illustrated talk on the current research programme. 
Details were given of researches into the life of blank- 
ing and piercing punches, finish piercing, high-speed 
blanking and piercing, the effects of punch and die 
radii and high blank-holder pressure in deep drawing, 
cold extrusion of steel and thread rolling. This talk 
was followed by a film dealing with some preliminary 
observations on the deflection of C-frame power 
presses. 

During the afternoon delegates toured the research 
laboratories and saw demonstrations of various 
research activities including investigations into cold 
extrusion of steel, finish blanking and deep drawing. 

In the final session of the conference, proposals for 
future research were outlined. These included investi- 
gations into new deep drawing techniques, powder 
metallurgy, finish cropping of bar materials, high 
energy forming techniques, the manipulation of 
laminated plastics, the use of high hydrostatic pressure 
in difficult forming operations, and the extension of 
research into the cold extrusion of steel. Valuable 
additional suggestions were put forward by delegates 
about various aspects of blanking and piercing, finish 
blanking and finish piercing, deep drawing, cold ex- 
trusion, flow turning, spark erosion techniques and 
improved tool steel performance. 


Russian Delegation visits Britain 


The Association recently acted as hosts to a Russian 
delegation of four leading scientists and engineers 
who were visiting Britain following the tour of 
Russian research organisations and factories made by 
a PERA delegation last year. The Russian party was 
led by Dr. E. P. Unksov, Director of TSNITMASH 
(Central Scientific Research Institute of Technology 
and Machine Building) who was accompanied by the 
following: Mr. V. S. Vasil’ev. Deputy Director of 
ENIMS (Experimental Scientific Research Institute 
for Machine Tools), Mr. N. N. Tarasov, Manager of 
Board of State Committee of Soviet Ministers of 
U.S.S.R. on Automation, and Mr. M. M. Evtishkin, 
Shop Manager of the Nevski factory. 


The Russian visitors toured a number of factories 
and research laboratories in Britain. During the visit 
to PERA, the Association obtained useful additional 
information about the many new developments which 
are now taking place in Russian research stations and 
factories. 


PERA’s film production facilities 


Following a number of requests from members for 
assistance in the production of films describing new 
developments in techniques, equipment, etc., PERA 
created an additional film unit for the production of 
sponsored films. This unit has now made a wide range 
of films on a variety of subjects in colour as well as 
in black and white. Although the films are made to 
the highest professional standards, the Association 
charges sponsors only the net production cost. 

The services of the film unit can be made avail- 
able to any member, and full information about costs, 
etc., can be obtained from the Information Manager, 
PERA, Melton Mowbray, Leicestershire. 

Growing recognition of the great value of films for 
a variety of purposes has stimulated a rapid expan- 
sion in the production of industrial films in recent 
years. The Association has accumulated a wealth of 
experience in producing a very wide range of films, 
and would be pleased to advise firms on the way in 
which films can assist them in promoting sales in 
home and export markets, enhancing prestige, foster- 
ing better industrial relations and in training person- 
nel for various tasks. 


The four Russian scientists and engineers who recently visited 

Britain photographed in one of PERA’s laboratories. The 

party was led by Dr. E. P. Unksov (left), Director of 

TSNITMASH. In the centre is Mr. N. N. Tarasov, one of 

Russia’s leading authorities on automation, and on the right is 
Mr. V. S. Vasil’ev, Deputy Director of ENIMS. 
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Symposium on 


NUCLEAR REACTOR CONTAINMENT BUILDINGS 


AND PRESSURE VESSELS 


j pms increasing complexity of engineering design 
requirements has necessitated a closer liaison 
between research worker, designer and constructor. 
One of the most satisfactory means of achieving this 
liaison is to bring together the different people in- 
volved in a particular field of work and give them 
the opportunity of exchanging ideas with each other. 
With this aim in view the Department of Mechanical, 
Civil and Chemical Engineering of the Royal College 
of Science and Technology, Glasgow, organised, in 
May last, a symposium for those working on the 
problems involved in the analysis, design, construction, 
inspection and testing of large containment buildings 
and pressure vessels associated with nuclear power 
engineering. 

The College and the Engineering Department in 
particular have always been fortunate in having a 
close association with many different branches of the 
engineering industry. This is reflected in the Depart- 
ment’s wide and varied research programme, which 
ranges from fundamental and academic to applied 
and industrial researches. In recent years several 
research lines in strength of materials and structural 
analysis, closely connected to the field of nuclear 
power engineering, have been undertaken. This latter 
situation, combined to some extent with the initiation 
in the College of undergraduate and post-graduate 
courses in Nuclear Power Engineering, provided the 
necessary background and impetus to the organisation 
of the Symposium. 


wide representation 


Research and development work relevant to the 
problems of nuclear power construction is being 
carried out in various countries. In view of this the 
Organising Committee was particularly anxious that 
the proposed Symposium be representative of all 
countries concerned. In all, 300 participants from 17 
countries, including the United Kingdom, attended. 
Of these approximately 100 were visitors from over- 
seas who made many valuable contributions to the 
discussion. 

The Symposium itself consisted of six technical 
sessions at which a total of 22 Papers from authorities 
in the United Kingdom and the U.S.A. were 
presented. The Papers covered a wide field from 
research and analysis to construction and inspection. 
As a preliminary to the last session, which dealt with 
the construction, testing and inspection of contain- 
ment buildings and pressure vessels, visits were made 
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to the works of the Motherwell Bridge and Engineer- 
ing Co. where heavy pressure vessel fabricating is 
carried out for the nuclear power industry, and to the 
Hunterston Nuclear Power Station of the South of 
Scotland Electricity Authority at present under 
construction. 


elastic analysis of thin shell structures 


A significant proportion of the Papers dealt with 
the elastic analysis of thin shell structures. The 
problems discussed concerned linear elastic behaviour 
of spherical and cylindrical shells with reference to 
continuous and discontinuous behaviour. The effects 
ef dead load and temperature were considered. Non- 
linear behaviour of shells, notably that due to buck- 
ling and creep, was also presented. It appeared that 
future pressure vessels are tending towards a 
cylindrical shape with hemispherical ends and a 
corresponding shift of the emphasis of future research 
work on shells may be anticipated. 

Where loading can be accurately defined it is 
possible to obtain a reasonable correlation between 
theoretical and experimental stress distributions. Due 
to the present lack of precise knowledge concerning 
blast effects and missile penetration, considerable 
work is required in this field. 

Consideration was given to the way in which results 
of research should be presented in order that direct 
use of this information could be made by designers. 
It was suggested that those working in the field of 
analysis should maintain a much closer liaison with 
mathematicians in order to be sure of making the 
best use of available mathematical tools. Furthermore, 
theoretical research should be initiated, where possible, 
on mathematically rigorous lines. When confirmed by 
experiment, such basic theories could then be 
simplified where appropriate to facilitate their trans- 
lation to design data. 

For greater efficiency, the operating conditions in 
gas-cooled reactors are progressing towards higher 
temperatures and pressures. Because it may not be 
possible to use existing cooling devices and insulation 
techniques efficiently at these higher temperatures, and 
moreover since maximum shell thicknesses would be 
limited by practical consideration to approximately 
5in., the responsibility for solving problems arising 
from these more stringent reactor operating condi- 
tions rests ultimately with the metallurgist. Slightly 
improved mechanical characteristics and more 





chemically pure steels can be produced by electric 
furnaces as opposed to those in use at the present 
time manufactured by the open hearth process. It is 
probable, however, that the answer lies in the use 
of alloys together with heat treatment. Research 
work in this field is already under way and further 
problems are being anticipated and their solutions 
sought—the effect of long term stress-corrosion and the 
mechanics and chemistry of the initiation and pro- 
pagation of cracks in thick plates. Investigation in 
all these fields is further complicated by the effect 
of irradiation on steel properties and the effect of time 
and temperature on irradiated steels. 


use of prestressed concrete 


There was a noticeable interest shown in the use 
of reinforced (or prestressed) concrete as a contain- 
ment medium. The main advantages to be derived 
from its use are economic and it is possible that 
construction on site, being simpler in comparison 
with similar steel structures, would make it an 
attractive proposition. Moreover, the use of concrete 
should eliminate a large number of thin shell prob- 
lems. It was stressed, however, that concrete structures 
of this character would require highly stringent site 
control of concrete quality and emplacement. The 


most important disadvantages of reinforced concrete 
as a containment medium stems from its inability to 
withstand high temperature gradients and present 
ignorance concerning its leak tightness efficiency. Both 
these disadvantages could, to a very large degree, be 
overcome by the use of prestressing, though it 1s 
possible that reactors housed in such containments 
might well have to be designed to operate at less 
efficient conditions of temperature and pressure. The 
present philosophy appears to be that concrete is an 
attractive medium only when the contents of the 
pressure circuit are not retained in the containment 
building. Where gases are retained under pressure a 
continuous steel membrane is still advisable. 


a design Code of Practice 


In the concluding session, attention was focussed 
on the need for a design Code of Practice for nuclear 
pressure vessels and containment buildings. There 
was general support for such a code but the need for 
further extensive research on full scale structures and 
on the metallurgical aspects of the problem was 
stressed. 

The Symposium proceedings containing the Papers 
and the discussion will be published by the College 
at the end of this year. 








NEW BRITISH STANDARDS 


Commencing with this issue The Production Engineer 
will include each month information regarding the 
publication of new British Standards. The Standards 
listed below were issued in May and June and copies 
may be obtained from the British Standards Institu- 
tion, 2 Park Street, London, W.1, at the price stated 
in each case. 


B.S. 2901 : ——— Filler rods and wires for inert-gas are 
welding. B.S. 2901: Part 2: 1960 Wires for gas- 
shielded metal-arc welding. 7s. 6d. 


Specifies a series of ferrous and non-ferrous filler wires 
normally supplied on reels. Section 1 specifies the general 
requirements such as preferred diameters, tolerances, 
condition of wire, reeling conditions, packing and mark- 
ing. Section 2 deals with the chemical composition of 
individual wires, and includes reference to their 
application. 

Thirty-five types are included under the following head- 
ings: Group A Steel wires, Group C Copper and copper 
alloy wires, Groups G and NG Aluminium and 
aluminium alloy wires, Group NA Nickel and _ nickel 
alloy wires. 

An appendix is also included giving information regard- 
ing the welding of aluminium-magnesium and aluminium- 
magnesium-silicon alloys. 


B.S.3117 : Wheel pairs for locomotives and rolling 
stock (dimensions). B.S. 3117: Part 2: 1960 Axles. 
4s. Od. 


Gives leading dimensions for step sizes for axles used 
in the assembly of wheel pairs for locomotives and rolling 
stock. Journal sizes for plain and roller bearings are given 
and tables are included showing bearing pressures 
obtained with plain journals and also recommended load- 
ing on stub-ends for roller bearing axle boxes. 


B.S. 3241 : 1960 Toughened polystyrene for sheet extru- 
sion. 3s. Od. 


Specifies requirements for toughened polystyrene in the 
form of granules and gives methods of test for impact 
and tensile strength, moisture content and_ colour 
stability to heat. 


B.S. 3242 : 1960 Aluminium alloy conductors for overhead 
power transmission. 4s. 6d. 


Specifies requirements and dimensions for overhead line 
conductors made of heat-treated aluminium-magnesium- 
silicon alloy. Standard values for the physical properties 
of the alloy wires are given and standard sizes of wires 
and stranded conductors are tabulated. The maximum 
resistivity of the material and the minimum breaking load 
of each standard wire are specified. Tests for breaking 
load, elongation and resistivity are included. Appendices 
deal with strength of stranded conductors and modulus 
of elasticity and give codg names for use when ordering 
standard conductors. 


B.S. 3244: 1960 Domestic pressure cookers with 
embedded elements (safety requirements). 4s. 6d. 


Specifies the minimum safety requirements for domestic 
pressure cookers up to 5 gallons capacity which have 
embedded heating elements. 

Clauses cover materials manufacture, proof testing of 
cooker and electrical components, pressure relief devices, 
bursting strength and a works production test to which 
each cooker must be subjected. 


B.S. 3300: 1960 Kerosine (paraffin) unflued space heaters, 

cooking and boiling appliances for domestic use. 
10s. Od. 
Specifies general constructional, guarding and_ safety 
requirements of these appliances, and detailed perfor- 
mance tests. Typical burners and appliances are 
illustrated. 
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International Apprentice Competition 


Ax International Apprentice Competition is to be 
held in Spain in 1960. In 1958 the competition was 
held in Belgium and in 1959 the venue was Italy. 

The competition began in 1947 as a purely Spanish 
venture, to select by means of a series of local, 
regional and national competitions the best Spanish 
apprentice in each of various trades. This was ex- 
tended in 1951 when the winners in Spain competed 
against boys who had come through a similar series 
of tests in Portugal. The competition was then opened 
to any other country which wished to participate. A 
single competitor went from Britain in 1955, six in 
1956, twelve in 1957, twenty one-in 1958 and twenty- 
three in 1959. 


Organisation 

The Governing Body, whose offices are in Spain, 
is the “ Organising Committee of the International 
Vocational Training Competition”, which consists 
of a President, Vice-President and Secretary and an 
official representative from each participating country. 
This organising committee is responsible among other 
things for deciding when and where the competition 
shall be held, what trades shall be included and how 
the competition shall be conducted. 

In 1956 a meeting of interested organisations was 
held in London, as a result of which a small com- 
mittee, known as the “British Organising Committee”, 
was established to make arrangements for selecting 
a team in this country. At the same time the City 
and Guilds of London Institute agreed to provide 
the necessary secretarial and administrative help. 


Tests and Judging 


Each of the participating countries is free to submit 
drawings for the tests to be undertaken by the appren- 
tices during the competition. 

These are considered by the International Organi- 
sing Committee, who make their _ selection 
immediately before the competition. The tests, which 
are not made known to the apprentices until the 
competition starts, range up to 40 hours in length. 

During the competition interpreters and officials 
are constantly in attendance so that any boy who finds 
himself in difficulties can immediately ask for their 
assistance. 

The test pieces are judged by a panel of “ Techni- 
cal Representatives ”, one from each of the participa- 
ting countries. 


Value of the Competition 


There is considerable educational and industrial 
value in apprentices, who are of more than average 
ability, meeting their colleagues from other countries. 
Interest in this competition is likely to grow in all the 
countries of Western Europe, especially as the 
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European Common Market comes into operation, and 
it is important that Britain should not lose an oppor- 
tunity for showing that the skill of her apprentices 
and workmen is as high as those trained abroad. 
British successes would be of significance to the 
apprentice and to the firm which sent the apprentice, 
and would add to Britain’s industrial prestige in 
an age of increasing competition. 


Selection of the Team 

The British Organising Committee and _ the 
City and Guilds of London Institute are most 
anxious that the British results in the 1960 com- 
petition should be better than in the past. To 
achieve this it is proposed to interest as many firms 
and other organisations as possible in the competition 
and to encourage them to submit the names of suit- 
able candidates for consideration for the British 
team. It is also hoped that firms employing appren- 
tices who have done well in recent C.G.L.I. 
Examinations will also nominate these boys for 
selection. 


Costs 


A firm sending a boy to the competition is required 
to pay the cost of travelling only. The host country 
pays all the costs of the apprentice’s stay during the 
competition. 


Trades 
Apprentices may compete in the following trades : 
Metal: Fitting, Turning, Milling, Forging, House 


Locksmithery, Electric Welding, Oxy-acetylene 
Welding, Pattern Making, Sheet Metal Work. 


Wood: Cabinet Making, 
Carpentry. 


Joinery, Turnery, 

Electricity: Installation and Mounting, House 
Wiring. 

Building: Hard Stone Cutting, Granite Cutting, 
Bricklaying. 

Other Trades : Silversmithery, Jewellery. 


A few more trades are likely to be added for this 
year’s competition. 

Each of the trades is divided into two categories 
for the purposes of the competition. Category “A” 
will be for boys born in 1939, 1940 and 1941, and 
Category “B” for boys born in 1942, 1943 and 1944. 
No country can have more than one competitor in 
each age category for each trade. 

Any firm wishing to submit the names of boys for 
possible inclusion in the British team should write to : 

Director (A.C.), 
City and Guilds of London Institute, 
76 Portland Place, London, W.1. 





CHARTER PETITIONS 


The following comment appeared in the June, 1960, 
issue of “‘ Technology ’’, and is reproduced here by 


permission of The Times Publishing Co. Ltd. 


“HE Institution of Production Engineers, whose 

petition for the grant of a Royal Charter has been 
rejected by the Privy Council, can take some comfort 
from the knowledge that other, more exalted, 
institutions also failed at the first time of asking. 
From what quarters it asks for evidence, and the 
weight it attaches to what it receives, are matters 
that the Privy Council keeps to itself. But it is bound 
to take great notice of the evidence of the four 
principal engineering institutions (of civil, mechani- 
cal, electrical and chemical engineers) especially if 
their evidence is— as on this occasion it is said to 
have been — unanimous. It is not hard to imagine 
that their evidence must have come near to being 
decisive. 


“An important, though by no means the only, strand 
in their argument, so it is said, drew a distinction 
between primary and secondary technologies, and 
placed production engineering among the secondary 
ones. It is a curious argument. It is hard enough, 
even in the abstract, to say what constitutes a primary 
technology; it may be harder to say at any time of 
any one branch of engineering that it matches up 
to it. And even if a boundary can be drawn a Royal 
Charter seems a singularly infelicitous means of mark- 
ing it. Anyway, the drawing of the boundary has been 
left too late; the gas, the municipal, the structural, 
and the mining engineers all have their Royal 
Charters and none comes within a mile of any possible 
definition of a primary technology; and that strangely 
ill-defined if happy band, the South Wales Institute 
of Engineers, stole a march on a good many in 1881. 


“That the membership of The Institution of Pro- 
duction Engineers is not so distinguished as that of any 
of the big four could not be denied (though it is 
bigger than one of them.) On the other hand, it 
has worked hard recently to tighten its entrance 
requirements, it is in some respects already treated as 
if it were on a par with the big four, and it operates 
in a field in which a growing number of perfectly 
reputable universities have chairs. But beyond all 
this, production engineering has been an Achilles’ 
heel for Britain for too long. There have been 
altogether too many industrial races in which our 
excellent. design work has given us an early lead 
which we have lost on the home straight when 
development and production techniques control the 
running. 


“ Even if there can be two views of The Institution 
of Production Engineers, there must surely be agree- 
ment that we need better production engineering. 
The big four have taken a perfectly justifiable view. 
All the same, it may be that the niceties have been 
preserved and an opportunity lost; and that the drive 
to find a new unity in engineering will have to be 
presed on in a more chilling atmosphere.” 

The Times Publishing Co. Ltd. All Rights Reserved. © 


INAUGURATION OF INDIAN COUNCIL 


A N important development in the progress of the 
Institution of Production Engineers outside the 
United Kingdom was made on 26th March last, when 
Sir Walter Puckey, Past President, officially repre- 
sented the Institution at the inauguration of the 
Indian Council, at the Ashoka Hotel, New Delhi. 
The programme of events commenced at 2 p.m., 
when representatives of the Bombay and Calcutta 
Sections, together with Sir Walter Puckey, discussed 
and formally accepted the objects and constitution of 
the Council. The following officers were elected : 
Chairman : 
Mr. T. R. Gupta (Chairman, Calcutta Section). 
Vice-Chairman : 
Mr. A. Miller (Chairman, Bombay Section). 
Secretary : 
Mr. P. J. O'Leary (Hon. Secretary, Calcutta 
Section). 
Treasurer : 
Mr. H. N. Ghosal (Hon. Treasurer, Calcutta 
Section). 


Sir Walter Puckey with members who attended the pre- 
Council Meeting in New Delhi. From the left are Mr. C. K. 
Haldar, Mr. R. D. Mistry, Mr. P. j. O’Leary, Mr. T. R. Gupta, 
Sir Walter Puckey, Mr. A. Miller, Mr. H. Ghosal, Mr. S. Scaife, 
Mr. P. Bhatacharji, Mr. N. N. Sen Gupta and Mr. P. V. Shah. 


477 





At the conclusion of this meeting a Press Con- 


ference was held, at which Sir Walter Puckey disclosed © 


the general aims of the newly-formed Council, 
touched on his own experiences during his previous 
visit to India, and emphasised the need for good 
production engineers. 

In the evening, the Council was publicly inaugu- 
rated by a cocktail party at which Sir Walter acted 
as host. Some of the guests had travelled over 2 000 
miles to be present at this function, which indicates 
the impression already made by the Institution’s 
activities. 


first in the field 


In addressing this gathering, which comprised not 
only members of the Bombay and Calcutta Sections, 
but also representatives of the Indian Government, 
industry and other professional bodies in India, Sir 
Walter referred to the foundation of the Institution 
at the end of the First World War. It was at that 
time, he said, that the British people had come to 
realise that whilst they were frequently first in the 
field in the origination of scientific concepts, they 
lagged far behind other countries, and particularly 
America, in putting these concepts into practice. The 
Institution of Production Engineers had been formed 
by a group of engineers who were far-seeing enough to 
appreciate that Britain’s survival—in peace or war- 
was entirely dependent on her rate of production. In 
addition, and no less important, increased produc- 
tivity would result in a higher standard of living for 
everybody. 


These pioneers had not accepted any financial help 
from the Government in carrying out their self- 
appointed task, and Sir Walter advised the Indian 
Council to adopt a similar professional outlook in 
carrying out their work. 

He had recently attended the Indian Science Con- 
gress in Bombay, as a guest of the Government, and 
had heard from Mr. Nehru that one of India’s 
problems was to equate the jet aircraft with the 
bullock-cart. Sir Walter had seen for himself many 
factories in India which he himself considered to be 
as efficient as any in the world. The primary need 
was to raise the standards of the less efficient con- 
cerns, and to do this a large number of production 
engineers would be required. These engineers would 
have to be adequately trained in both the practical 
and theoretical fields, and Sir Walter felt that this 
was the greatest responsibility the Indian Council 
must accept. 


The next meeting of the Indian Council will take 
place in Bombay in November, and will coincide 
with a symposium arranged by the Bombay Section. 
Members of the Institution who may be visiting 
Bombay at that time, and would be willing to give 
a Paper, or who have prepared Papers which they 
would allow to be read for them, are asked to com- 
municate at once with the Secretary of the Institution, 
at 10 Chesterfield Street, Mayfair, London, W.1. 

Two subjects on which Papers would be particularly 
appreciated are materials handling and developments 
in foundry techniques. 





“RESEARCH FOR CONSUMERS” — WESTERN GRADUATE LECTURE 


R. MITCHELL, the Assistant Research Director 

of the Consumer Research Association, publishers 

of the magazine Which, provided the Western 
Graduates with a most interesting evening lecture 
during the last Session. The governing body 
of the Association is a Council of eight members 
who have no commercial or industrial interests 
whatsoever. To date, the Association has been 
run entirely on members’ subscriptions and a 
Government subsidy which was offered has been 
refused. The research programme so far has been 
based completely on replies to a questionnaire circu- 
lated by the Association, requesting members to 
indicate which articles they would like to see tested. 
Laboratory facilities of the Association are very 
limited and almost all the research is carried out 
at various independent laboratories throughout the 
country, working to the Association’s specified tests. 
Selection of the criteria for testing consumer articles 
is always a headache, as is the completion of the final 
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report, which has to be condensed from perhaps 
400 - 500 sheets of research data to something suit- 
able for publication in the magazine. Furthermore, 
the report has to be carefully vetted by the Associa- 
tion Lawyers as a safeguard against possible libel 
actions by manufacturers whose products are 
revealed as “ poor value for money ”’. 

The purchase of sample articles for testing purposes 
is always done anonymously. However, as Mr. Mitchell 
explained, this often creates quite a stir in the store 
from which the purchases are made. In one London 
store recently the Association’s representative, armed 
with a pocketful of £5 notes, purchased six different 
makes of television sets, Fortunately the representative 
had an American accent, and no questions were asked. 

A lively discussion followed Mr. Mitchell’s address 
and the meeting was finally concluded with the 
serving of coffee and biscuits. 


‘ 


D. R. Lewis 








FACTORY PLANNING SEMINAR 


HE second seminar sponsored by the Research 

and Technical Committee of the Institution, deal- 
ing with various aspects of Factory Planning, was 
held at 10 Chesterfield Street, on 7th and 8th June, 
1960. 

Professor W. G. Ireson, of Stanford University, 
California, who presented the seminar, was intro- 
duced by Mr. B. G. L. Jackman, Chairman of the 


Research and Technical Committee. 


determining the objectives 


In order to cover the field adequately for those 
who were unfamiliar with the subject of Factory 
Planning, Professor Ireson quickly went over the 
steps of determining the objectives which should be 
set out for any layout study, and the information 
which should be collected in order to achieve a 
layout which would provide the required quantity 
output, with due regard to quality, delivery dates and 
cost. 

In covering the subject in more detail, techniques 
for space estimation, not only of production equip- 
ment, but of work in progress and stores were con- 
sidered. Methods of determining the flow of material 
were also discussed. 


analysing the problem 


A large part of the seminar was taken up by the 
detailed analysis of a problem previously circulated. 
This problem outlined the sales requirements of a 





Professor W. G. Ireson, 
of Stanford University, 


California. 





company making a range of products; details of 
different methods of manufacture were given, together 
with relevant cost data, and delegates were asked to 
determine the most economical methods of manu- 
facture and also to arrange the optimum layout. 


study of cost differentials 


The techniques used for determining the method 
of manufacture was based on a study of cost differen- 
tials for each method. Short cut methods were used to 
show that the results obtained for one piece part could 
be used as a basis for decisions regarding the method 
to be used for other piece parts. One important point 
that was brought out was that although in all cases 
only a second method of manufacture was given, a 
third method could be evolved when certain cost and 
machine utilisation data had been determined. 

The final afternoon was spent in considering the 
purely financial aspects of alternative lines of action 
and introduced delegates to several new techniques 
not normally met with in the United Kingdom. 


The Seminar in session — Professor 


lreson addresses the members. 
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news of members 





Mr. W. J. Anderson, Member, has joined Automotive 
Components Limited, Victoria, Australia. 


Mr. S. L. Robinson, B.E.M., Member, has relinquish- 
ed his position with Hartley-Baird to become General 
Manager — Sankey- Vendo Division, at Messrs. 
Joseph Sankey Limited, Wellington. Mr. Robinson 
is Chairman of the Shrewsbury Section. 


Mr. L. P. Simpson, Member, 
who is Works Manager of 
Baker Perkins Limited, 
Peterborough, has been 
appointed to the Board of 
that Company. Mr. Simpson 
is a Member of Council 
and is Chairman of the 
Peterborough Section. 





Mr. V. J. Vaughan, Member, has taken up an 
appointment as Research and Development Engineer 
with The Northern Bedding Co. Ltd., Gateshead. 


Mr. L. Bainbridge, Associate Member, has recently 
resigned from his position as Assistant Chief Draughts- 
man with James A. Jobling & Co. Ltd., and has 
accepted a post with The English Electric Co. Ltd., 
Stafford, as a Design Engineer. 


Mr. C. A. Bate, Associate Member, has relinquished 
his position with the Glacier Metal Co. Ltd., 
Alperton, and has taken up an appointment as Chief 
Production Engineer, Plant Division, of British 
Oxygen Engineering Ltd., Edmonton. 


Mr. Kenneth L. Brookfield, Associate Member, has 
taken up an appointment as Work Study Manager, 
I.C.I. Limited, Nylon Works, Billingham. 


Mr. H. J. Elton, Associate Member, has been pro- 
moted to Assistant Director in the Ministry of 
Aviation and has taken up the appointment of 
Regional Superintendent of Inspection, South Mid- 
land Region. Mr. Elton is a member of the 
Institution’s Papers Committee. 


Mr. H. Gibbons, Associate Member, has relinquished 
his position as Chief Engineer with Messrs. Eddison 
Plants Ltd., Grantham, and is now Plant Manager 
with Messrs. Taylor-Woodrow (Nigeria) Ltd. 


Mr. G. F. Gilmore, Associate Member, has taken up 
an appointment as Head of Department of Engineer- 
ing and Building, Stafford College of Further 
Education. 
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Mr. James H. Morrison, Associate Member, has re- 
linquished his position of Senior Methods Engineer 
with Philips Hamilton Works Ltd., Lanarkshire, and 
has taken up an appointment as Senior Planning 
Estimating Engineer with James Scott & Co., 
Manufacturing and Electronic Division, Carnetyne. 


Mr. J. G. Pattie, Associate Member, has relinquished 
his appointment as Design Engineer with the Trans- 
vaal Steel Pressings Synd. Ltd., to take up a 
position as Production Superintendent with the 
South African General Electric Co. (Pty) Ltd., 
Benoni, South Africa. 


Mr. S. P. Roy, Associate Member, has joined The 
Indian Refineries Limited. 
He went to Roumania to- 
wards the end of last year 
on a_ study tour for 
placement of trainees in re- 
finery construction and re- 
finery equipment manufac- 
ture. He is now Chief 
Mechanical Engineer to 
the Refinery project at 
Gauhati, Assam. Mr. Roy 
was formerly a member of 
the Calcutta Section Com- 
mittee. 





Mr. F. R. Simmons, Associate Member, who is at 
present Lecturer Grade “B” at the South-West 
Essex Technical College and School of Art, has been 
appointed Lecturer in Mechanical Engineering at the 
College, with effect from Ist September, 1960. 


Mr. R. Waller, Associate Member, has been appoint- 
ed Mechanical Maintenance Superintendent at Steel, 
Peech and Tozer, a branch of The United Steel 
Companies Limited. He has been Assistant Mechani- 
cal Maintenance Superintendent since 1959. 


Mr. Eric N. White, Associate Member, has been 
appointed Chief Sales Engineer of The Hoffmann 
Manufacturing Co. Ltd., Chelmsford, Essex. 


Mr. S. R. Clayton, Graduate, has relinquished his 
position of Planning Engineer with Vickers- 
Armstrongs (Aircraft) Ltd., Weybridge, and has 
taken up an appointment as Projects Engineer with 
Thomas de la Rue, Security Printers, London. 


Mr. J. B. Ranson, Graduate, is now a Production 
Methods Engineer with the Watford Division of S. 
Smith & Sons Ltd. 
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NORTH WESTERN REGION ANNUAL DINNER 


The Annual Dinner of the North Western Region, which 
took place on 6th May last, at the Midland Hotel, Manchester, 
was again a well attended and highly successful function. 
The photograph shows officers of the Region with their 
guests: (left to right, front row) — Mr. G. Ronald Pryor, 
President of the Institution; The Right Worshipful the Lord 
Mayor of Manchester, Alderman H. Quinney, D.L., J.P.; 
Mr. H. Mason, Chairman, North Western Regional Committee; 
and Mr. H. Wallace, Vice-President (Manufacturing), 
Massey-Ferguson Organisation ; (left to right, standing) — 
Mr. J. P. Speakman, North Western Region Secretary; Mr. 
R. H. S. Turner, now Chairman of Council; Mr. W. F. S. 
Woodford, Institution Secretary; Mr. G. W. Shotton, Regional 
Committee; Dr. C. Whitworth, Principal, Royal Technical 
College, Salford; Mr. H. W. Bowen, O.B.E., then Chairman 
of Council; and Mr. J. H. Winskill, Master of Ceremonies. 





B.S.l. ASSOCIATE SCHEME 


In order that engineers concerned with standards 
matters may have facilities for discussion and 
exchange of information, the B.S.I.— with full 
support from The _ Institution of Production 
Engineers — have initiated a scheme whereby stan- 
dards engineers may be associated to the B.S.I. and 
will have their own organisation to arrange con- 
ferences, lectures and meetings. 

Some 80 delegates to the recent Standards 
Engineers Conference, on 8th July last, elected a 


Programme Committee, on a regional basis, and events 
are now being arranged for the autumn of 1960. 


Any members interested in participating in this 
new venture should contact : 


THE JOINT SECRETARY, 
I.PROD.E./B.S.I. COMMITTEE, 
BRITISH STANDARDS HOUSE, 
2 PARK STREET, 

LONDON, W.1. 








DIARY FOR 1960-196! 


AUGUST 24-28 


Symposium, at The College of Aeronautics, Cranfield. 


Subject : “ Machine Tool Control Systems” (see Supplement). 


SEPTEMBER 17 


SEPTEMBER 21 


Fourth Graduate and Student Convention, Birmingham (see Supplement). 


The 1960 E. W. Hancock Paper, in London. 


Speaker : John Marsh, Director, Industrial Welfare Society. 


OCTOBER 12-14... 


National Conference, at Brighton. 


Theme: “Modern Trends in the Manipulation of Metals” (see Supplement). 


NOVEMBER 2 


NOVEMBER 10 


JANUARY 12-13 ... 


Annual Dinner, at the Dorchester Hotel, London. 
The 1960 Sir Alfred Herbert Paper, at The Poyal Institution, London. 


Eighth Aircraft Production Conference, Southampton. 
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Hazleton Memorial Library 





ADDITIONS 





Members are reminded of the following Library rule, which is frequently ignored : 


“The initial loan period is one month, and borrowers may keep books and 
periodicals for further periods of one month, if they ask the Librarian, and if 
no other borrower wants them. Applications for renewal may be made by 


post or telephone.” 


British Steel Founders Association, Sheffield. ** Steel Castings 
in Welded Construction.” Sheffield, the Association, 
1959. 23 pages. Illustrated. Diagrams. 


Attempts to indicate the wide potential field for the 
use of stcel castings in welded fabrication, both in 
material and in the nature of the application, the advan- 
tages which may be obtained by steel founders and 
fabricators from such use, and some of the technicalities 
involved. 


Canada, National Research Council, Technical Information 
Service. ** The Industrial Applications of Ultrasonics.” 
Otiawa, the Council, 1959. 35 pages. Mimeo. 


A survey of information available and an annotated 
bibliography. 


Canada, National Research Council, Technical Information 
Service. ** Pneumatic Conveying : Principles, Applica- 
tion and Design.” Ottawa, the Council, 1959, 53 pages. 
Mimeo. 


A survey of information available and an annotated 
bibliography. 


Department of Scientific and Industrial Research. Mechani- 
cal Engineering Research Board. Mechanical Engineering 
Research 1958. ** Report of the Mechanical Engineer- 
ing Research Board with the Report of the Director of 
Mechanical Engineering Research.” Edinburgh, 
H.M.S.O., 1959. 67 pages. Illustrated. 4s. 6d. 


Ellis, P. E. ** An Introduction to Workshop Practice.” 
2nd Edition. London and Glasgow, Blackie, 1957 (rep. 
1960.) 164 pages. Diagrams. 


For the apprentice and junior engineering student. 
Contents:- Industrial metals: their properties and uses 

Hardening, tempering and case-hardening — The use 
of hand tools — Measuring tools — Drills, drilling, 
reamers and broaches— Screw threads — Gauges and 
jigs Lathe tools, speeds and_ feeds Chucks and 
driving plates — Surface plates — Lathes and lathe work 

Drilling machines — Flaning and shaping machines 

Milling machines Grinding and grinding wheels 
Belts and transmission — Methods of securing work to 
machines. 


Hilton, B. Richard. ** The Lathe Operator’s Manual.” 
2nd Edition. London, Pitman, 1952. 132 pages. Diagrams. 
9s. Od. 


Information on the use of the commoner types of lathes, 
including information about tooling arrangements, lay- 
outs and accessories. 
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International Bureau of Education, Geneva. ** Training of 
Technical and Scientific Staff : Measures to Increase 
Facilities. A Comparative Study.” Paris, UNESCO, 
1959, 300 pages. (22nd International Conference on 
Public Education, Geneva, 1959.) 


A study of technical education in 56 countries. 


**Metal Industry Handbook and Directory.” London, 


Iliffe, 1960. 568 pages. 21s. Od. 


Information about the properties of non-ferrous metals, 
including proprietary alloys. Includes a directory of the 
non-ferrous metal industries. 


Miller, R. B. ** Plastics Moulds.”” Brighton and London, 
levtiows Publishing Company, 1959. 58 pages. 
Diagrams. 5s. Od. 


An introduction to the design and construction of the 
moulds used in production of articles in various plastics 
materials. Moulds to suit both injection and compression 
moulding are discussed. 


Ministry of Labour and National Service. “ Safety Devices 
for Hand and Foot Operated Presses.”? London, 
H.M.S.O., 1958. 32 pages. Illustrated. Diagrams. (Safety 
Health and Welfare, New Series, No. 3.) 2s. 6d. 


Purchasing Officers Association, London. * Proceedings of 
the First Advanced Purchasing Course, Oxford, 1959.” 
London, the Association, 1958. 122 pages. 


Papers by various authors on the following subjects :- 
The contribution of the purchasing function to manage- 
ment; Forward buying policy; Value analysis; Vendor 
relations; Evaluating of purchasing performance. Three 
case studies. 


*Sell’s British Exporters’ Register and National 
Directory.” London, Bustness Dictionaries Ltd., 1959. 
1,149 pages. 


Shimmin, Sylvia. ** Payment By Results : A Psychological 
Investigation.” London, Staples Press, 1959. 162 pages. 
21s. Od. 


A revised version of a report written for the Medical 
Research Council. Discusses the attitudes of workers to- 
wards payment by results systems. 








The P 





A 


For th 
invest 
gear gi 
—to t 
helical 
wide r 
Ease 0 
constr 
batch « 
import 
Model 
throug 


W. E. SYK 





al 


al 





The Production Engineer A49 






Capacity 63 in. 
blank diameter, 16-14DP, 
18 in. face width 


A sound 


investment 


For the larger, heavy duty gears there is no better 
investment than the Sykes Model SE Horizontal 
gear generating machine. It is capable of producing 
—to the highest standards of accuracy—spur, 
helical or double helical gears in addition to a 
wide range of Internal gears and forms. 

Ease of setting, simplicity of operation and robust 
construction make it equally profitable on small 


batch or large scale production. Even more 


yi 


important, the high initial precision of the 
Model SE machine is maintained unchanged 


throughout its exceptionally long life 


PR, 


Talk to SYKES about gear production 


Cas 


W. E. SYKES LIMITED - STAINES « MIDDLESEX « ENGLAND and associated companies: Sykes Tool Corporation Ltd., Georgetown, Ontario, Canada. 
Sykes Machine & Gear Corporation, Newark, NJ, USA. W. E. Sykes Ltd., Mascot, Sydney, NSW, Australia 
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The name of SIMMS is as old 

as the Motor Industry itself. 

In 1801 they were making motor cars. 
They made the first high-tension 
magneto. Today, Fuel Injection 
Equipment and Electrical Equipment 
are their specialities. SIMMS 

use DIXOL Soluble Cutting Oils. 
So, two great names and two great 
reputations are joined. 

SIMMS in the equipment field, 
Wakefield-Dick in the lubrication 
field—each the finest 


of its kind. 


A No. 7 Ward Lathe turning 
a carcase for a 
SIMMS High Output Dynamo. 


in the motor industry 


SIMMS MOTOR UNITS LTD. USE 


DIXOL 


SOLUBLE CUTTING OILS — 


WAKEFIELD-DICK INDUSTRIAL OILS LTD | A member of the world-wide 


Castrol House, Marylebone Road, London, N.W.1 Wakefield Castro! Organisatior, 
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G. Ronald Pryor 


Vice-President 


H. Burke 


Chairman of Council 


R. H. S. Turner 


Vice-Chairman of Council 


A. L. Stuchbery 


Immediate Past Chairman of Council 


H. W. Bowen, O.B.E. 


Past Presidents 


Major-General K. C. Appleyard, C.B.E. Sir George Bailey, C.B.E. The Rt. Hon. the Earl of Halsbury E. W. Hancock, O.B.E. 
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TO BE PRECISE... . 


this application of a NEWALL 2442 jig 
borer illustrates to perfection dimensional 
and load capacity of the machine without 
detriment to its accuracy. 

Overall size of the workpiece is 72” x 60” 
—weight 4,340 Ib.—tolerance between hole 
centres + 0.0005’—limit on diameter of 
holes + 0.00025”. Machine worktable 
size: 24” x 42”. 


Newall manufacture a wide range of con- 


ventional and auto-positioning jig borers. 


Full details on request to: 

NEWALL GROUP SALES LIMITED 
PETERBOROUGH - ENGLAND 
Telephone: Peterborough 3227 














BY.C. 


BORING 
& FACING 


EQUIPMENT 


Capable of replacing conventional 
type machines, particularly on 
pipe flanges, valve bodies, and 
numerous applications in shipyards, 
steelworks, etc. A range of 

fully automatic units is also 
produced. 
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So 








Sena for Your Copy Now! | : 


This new brochure gives full details of the standard units, automatic Sk 
units, and patent facing heads for fitting to existing machines 


Sole Selling Agents: 


THOS. W. WARD LTD 


ALBION WORKS « SHEFFIELD 


PHONE :- 26311 (22 LINES) GRAMS:- FORWARD SHEFFIELD 
LONDON OFFICE:- BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 PHONE * TEM 1515 


G66 





eer 








Adelaide (South Australia) . 

Melbourne ( Victoria, Australia ) 

Melbourne Graduate pee 
Australia) . 

Sydney (New South ” Wales) 


Canada 


Bombay 
Calcutta 


New Zealand 
South Africa ... 


Birmingham ... 
Cardiff . 
Cornwall 
Coventry 

Derby 
Doncaster 
Dundee 
Edinburgh 
Glasgow 


Gloucester 

Halifax & Huddersfield 
Ipswich & Colchester 
Leeds " wr 
Leicester & District . mee 
Lincoln 

Liverpool 

London 

Luton 


Manchester 

Newcastle upon Tyne 
Northern Ireland 
Norwich ee 
Nottingham ... 

Oxford ‘ 
Peterborough 

Preston one “se eee 
Reading ‘ . 
Rochester & District | 
Sheffield , P 
Shrewsbury 
Southampton 

South Essex ... 
Stoke-on-Trent 
Swansea 

Tees-Side 

Western 
Wolverhampton 
Worcester 


SECTION HONORARY SECRETARIES 


AUSTRALIA 


1. M. Coombes, 11 Elmo Avenue, Westbourne Park, Adelaide, Australia. 
. Jones, 13 Laburnum Street, Middle Brighton, Victoria, Australia. 


B. H 

A.G 

E. P. H. James, 455 Stephenson Road, Mount Waverley, Melbourne, Victoria, Australia 

K. G. Slorach, 98 Church Street, Castle Hili, New South Wales, Australia. 
CANADA 

A. M. Hand, 


18 Rintella Court, Scarborough, Ontario, Canada 


INDIA 


R. D. Mistry, “ Churchgate House’, 32 Veer Nariman Road, Bombay, India. 
C. K. Haldar, Asst. Director General, Ordnance Factories, 6 Esplanade East, Calcutta, 1 


NEW ZEALAND 


A. F. Noutch, 6 Trafalgar Road, Milford, Auckland, New Zealand 


SOUTH AFRICA 


A. Aitken, 209-211 Pharmacy House, 80 Jorissen Street, Johannesburg, P.O. Box 10837 
South Africa. 


UNITED KINGDOM 


W. Silberbach, 45 Bagnell Road, Kings Heath, Birmingham, 14 

A. E. Haynes, c/o A. B. Metal Products I.td., Abercynon, Glamorgan. 

F. G. Ilawke, 3 Bellevue Terrace, East Hill, Tuckingmill, Camborne, Cornwall 

A. S. Hopkins, 39 Oaks Road, Kenilworth, Warwicks. 

W. F. Radford, 15 Sherwood. Avenue, Chaddesden, Derby. 

G. R. Wimpenny, 16 ‘Tickhill Square, Denaby Main, Doncaster 

A. J. Fraser, 51 Fintry Drive, Dundee. 

D. A. Bowman, The Scottish Council (Dev. and Ind.), 1 Castle Street, Edinburgh 

W. H. Marley, North British Locomotive Co. Ltd., Diesel Engine Division, Atlas Works, 


Springburn, Glasgow, N.1. 
A. M. Blew, Field Place, Badgworth Road, Cheltenham, Gloucestershire. 
C. W. Overin, 353 Whitehali Road, Westfield, Wyke, near Bradford, Yorks. 
M. D. Blake, Davey, Paxman & Co. Litd., Standard Ironworks, Colchester, Essex 
J. Keightley, 42 Kingsley Avenue, Adel, ’Leeds, 16. 
a Stovin, 14 Queens Drive, Leicester Forest East, 
H. Wright, i01 Longdales Road, Lincoln 
H. Mason, 51 Stairhaven Road, Liverpool, 19. 
H.R. SE. Palmer, Creed & Co. Ltd., Telegraph House, Croydon, Surrey. 
J. F. W. Galyer, Engincering Department, Luton & South Bedfordshire College of Further 
Education, Park Square, Luton, Ledfordshire. 
J. P. Speakman, 293 Douglas Road, Atherton, near Manchester. 
L. R. Douglass, Gateshead Technical College, Durham Road, Gateshead, Co. Durham. 
J. 


Leicester. 


G. Easterbrook, “ Hilleen”’, 22 Ascot Park, Knock, Belfast. 
I, Ililder, 2a Gorse Road, Thorpe, Norwich. 
K. Liquorish, 28 Mona Street, Beeston, Nottingham. 
K. F. Watson, 30 Stanway Road, Headington, Oxford. 
N. Holmes, “ Arncliffe”’, 11 Mary Armyn Road, Orton Longueville, Peterborough. 
M. A. Goody, 1 Langdale Crescent, Ribbleton, Preston, Lancashire. 
P, J. Smallbone, ‘‘ Maryfield”’, Darlington Road, Basingstoke, Hants. 
W. G. Clements, 11 Charing Road, Gillingham, Kent. 
W. Edwards, c/o E. Pryor & Son Ltd., West End Works, Broom Street, Sheffield, 10. 
W. M. Buchan, Llanberis, 36 Mytton Oak Road, Shrewsbury. 
J. W. Taylor, High Mead, Kane’s Hill, Thornhill, Southampton. 
E. R. Easman, 4 Onslow Close, Chingford, E.4. 
W. Elliott, 1 Longview Avenue, Alsager, Stoke-on-Trent. 
C. Ee Clarke, 11 Alder Road, ‘Cimla, Neath, South Wales. 
W. Roberts, “Rosecroft”, Thirsk Road, Yarm-on- A ag Yorkshire. 
A. Eustace, 19 Ferndale Road, Northville, Bristol, 
W. EF. Vaughan, “Windsor”, 24 Windermere Road, aes Cross, Tettenhall, Staffs. 
R. Wheeler, Old Farm House, 7 Parish Hill, Bournheath, near Bromsgrove, Worcestershire 





Birmingham ... 
Coventry 
Leeds 
Liverpool 
London 

Luton 
Manchester 
Newcastle upon Tyn 
Rochester & District 
Sheffield , 
Western ; 
Wolverhampton 


CORRESPONDING MEMBER IN MIDDLE EAST 


J. Merkine, 45 Arlozoroff Street, Ramat-Gan, Isracl. 


CORRESPONDING MEMBER IN RANGOON 


J. T. Foster, Office of the Principal, Regional Marine Diesel Training Centre, 
Dalla Dockyard, Inland Water Transport Board, Phayre Street, Rangoon, Burma. 


CORRESPONDING MEMEER IN WEST AFRICA 


H. P. Halfter, Gold Coast Railways & Ilarbour Admin., 
P.O. Box 202, Takoradi, Ghana, West Africa. 


GRADUATE SECTION HONORARY SECRETARIES 

J. R. Brownsword, 202 Buryfield Road, Solihull, Warwickshire. 

N. A. Martin, 2 Home Farm Crescent, Witnash, Leamington Spa. 

B. Noble, 8 Springwell View, Birstall, near Leeds. 

S. D. Allanson, 27 Scargreen Avenue, West Derby, Liverpool, 11. 

B. W. Jenney, 58 Langdale Gardens, Perivale, Middlesex. 

D. A. Slough, 41 Felix Avenue, Luton, Bedfordshire. 

T. A. Bainbridge, 7 Jubilee Milnrow Road, Shaw, Nr. Oldham, Lancashire. 
M. Dewhurst, 6 Gerrard Road, Whitley Bay, Northumberland. 

D. M. Samson, 123 York Road, Maidstone, Kent. 

P. Brown, 21 Rowan Tree Dell, Totley, Sheffield. 
R. J. M. Watt, 19 Cranham Road, Henleaze, Bristol. 


LR. Jones, “Shalimar”, Clive Road, Pattingham, Wolverhampton, Staffordshire 


LOUGHBOROUGH COLLEGE STUDENT SECTION 


Chairman : 
D. R. Stockdale, 12 Northwood Road, Hilsen, Portsmouth, Hants. 


Honorary Secretary: 
B. G. Cousins, College of ‘Technology, Loughborough, Leics. 


MATERIALS HANDLING GROUP 


Chatman: 


F. E. Rattlidge, Evered & Company Ltd., Smethwick, 40, Staffordshire. 


Secretary: 


I. B. King, Assistant Education and Technical Officer, 10 Chesterfield Street, London, W.1. 


EDUCATION DISCUSSION GROUPS 
London Centre 


Chairman : 
C. C. Spanswick, 24 Mill Drive, Hove, 4, Sussex. 


Honorary Secretary: 
D. R. C. Holmes, 35 Sandringham Drive, Ashford, Middlesex. 


Midland Centre 


Chairman: 


W. L. Jackson, Senior Lecturer in Production Engineering, Chance Technical College, Smethwick. 


Honorary Secretary: 
N. Ward, 88 Sutton Oak Road, Streetly, Sutton Coldfield 
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Mobil Cutting Oils 


SPEED PRODUCTION 


Machine tool operation is daily becoming more 
complex .. . more difficult. Industrial speed-up and 
continuous production depend on cutting oils 
designed to fit each individual job. 

Today Mobil Cutting Oils make hundreds of 
difficult cutting jobs possible. 

These special oils are helping to increase the 
efficiency of machining operations everywhere. 

















NEWALL BRANDED BOLTS 


Newall Hitensile ... Newalloy... Newallastic ... Newall Hi-tem... 


are recognised by engineers as having unique qualities. We shall be happy 
to supply any engineer designer who is interested with details of the 
various bolts and studs, which cover the full range of modern requirements. 


AP NEWALL& COLD. cicsici: 
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Job 
for the 
Specialists 








These narrow angle gears were designed and ENV are specialists in spiral bevel and hypoid gears for 
developed by ENV in co-operation with automotive, aviation, railway traction, marine propulsion 
D. Napier & Son Ltd. for the V-drive units and industrial applications. They pioneered the Gleason 
used with Deltic engines of 3,100 s.h.p. The system in this country and have unequalled experience 
gears are of case hardened alloy steel, and the in this highly specialised branch of gear manufacture. 
teeth are profile ground to provide the Their works are equipped with the latest Gleason 
accuracy essential at the high peripheral machines and associated plant for the manufacture of 
speeds attained. spiral bevel, hypoid and zerol gears from 1” to 72” 
° diameter. 








ENV engineers will be 


INT iW, (av) pleased to advise on problems 
associated with gears and 
for gears \w 


drives, especially where 








bevel gears are used. 








ENV ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10. Telephone : LADbroke 3622 


AP 104 








CUTS COSTS 
AT FORGROVE 
MACHINERY CO. LTD. 


JAMES ARCHDALE & CO. LTD. 
Regd. Office: LEDSAM STREET, BIRMINGHAM 16 
Telephone : Edgbaston 2276 
Works: BLACKPOLE WORKS, WORCESTER 
Telephone: Worcester 27081 (6 lines) 


The Production Engineer 


This massive, powerful and versatile machine 
makes light work of heavy duty milling on a 
variety of jobs at Forgrove Machinery Co. Ltd., 
Leeds. 

Table has reversible automatic feeds and quick 
power traverse in all three directions. Speeds and 
feeds changed from front of machine. Direct 
reading dials. Twelve speeds from 29/520 r.p.m. 
or alternatively 36/638 r.p.m. Twelve feeds, 3” to 
20” per minute. Quick and fine hand adjustment 
to spindle. Table working surface 53” x 144". 


Sole Selling Agents : 
Alfred Herbert Ltd., Coventry. Telephone : Coventry 89221 








The | 





eer The Production Engineer A57 














1 


4 Million 





Operations... 
no spares, 


no maintenance 


Two views of the “BROOMWADE" Hydro- Pneumatic 
equipment installed by Messrs. S. Smith & Sons (England) 
Ltd., by whose permission these pictures are published. 























Here is undeniable proof that ‘‘ BROOM- 
WADE” pneumatic equipment is unsur- 
passed for Efficiency and Reliability. 
In 1955, Messrs. S. Smith & Sons (England) ae 
Ltd. installed two ‘‘ BROOMWADE" Type 
HPS6 Squeeze Riveters with HPS5 Intensi- 
fiers. They are employed for side piercing 
four holes in speedometer brackets. 

Each machine has performed 54 MILLION 
OPERATIONS W/THOUT any SPARES 
or MAINTENANCE. A third machine is 
now being installed. 

You will be well advised if you discuss 
your compressed air problems with a 
“ BROOMWADE" works-trained technical 
representative. Meanwhile, may we send 
you a copy of our leaflet giving full details 
of “BROOMWADE” Squeeze Riveting 
Equipment? 








“BROOMWADE 
Air Compressors and Pneumatic Tools 


Your Best Investment 
BROOM & WADE LTD., P.O. Box No. 7, High Wycombe, Bucks. 
















Telephone: High Wycombe 1630 (10 lines). Telex: 83-127 
793 SAS 
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Fit Wild-Barfield 
furnaces into 
your production line 








Shaker Hearth Furnace 


~ heeee 


A Wild-Barfield furnace will bring immediate advantages. It Continuous and batch type furnaces for: 





speeds up production and helps to cut costs by eliminating NORMALISING 
delays and wasteful handling. Built to the highest standards of HARDENING 
workmanship, these furnaces offer consistent results and a 
i 6 GAS CARBURISING 
minimum maintenance. The Wild-Barfield Research CARBONITRIDING 
Department is available at all times to advise you on your BRIGHT ANNEALING 
heat-treatment problems. and cther applications 
ELECTRIC 
WILD 0 
DARFIEL FOR ALL HEAT-TREATMENT PURPOSES 
FURNACES 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 26001 (8 lines) 
WB 6l 
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UNIVERSAL AND TOOL 
GRINDING MACHINE 





Controls arranged for 


efficient operation. 


Wheel Spindle adjustments 
give maximum flexibility of 


set-up. 


Motor-driven headstock 
has angular adjustment 


Universal Head facilitates 


cutter sharpening. 


Wide range of additional 
attachments. 


Above shows No. 13 Grinder complete with Exhaust attachment, an optional extra. 


HIGH OPERATING EFFICIENCY GIVES MAXIMUM OUTPUT 


Controls on the No. 13 are simple in design, conveniently located and easily manipulated. Six rates of power table travel 
are provided — readily changed from the front of the machine. A convenient start-stop lever controls headstock spindle and 
power table movement —or headstock only. The face plate can be made “free” instantly for truing up work and the four 
work speeds cover a wide variety of work diameters. 


Three grinding wheel speeds, changed without removing the wheels from either end of spindle, provide excellent conditions for 
the standard wheels and also for extremely small wheels used in tool grinding. 


For full details of this machine write to Sole Agents in the United Kingdom 


BUCK & HICKMAN LIMITED 


OTTERSPOOL WAY, WATFORD-BY-PASS, HERTS. Head Office: P.O. Box No. 74, Whitechapel Road, London, E.1 
BRANCHES: ALPERTON - BIRMINGHAM - BRISTOL - GLASGOW - LEEDS - MANCHESTER 


A FEW OF THE MANY ATTACHMENTS AVAILABLE WITH THiS MACHINE 


Circular Form tool A typical form tool Hob Grinding Radius Grinding Magnetic Chuck mounted on 
grinding equipment grinding job. Attachment. Attachment Surface Grinding Attachment. 
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BELLEVILLE WASHERS 








TERRYS 
CIRCLIPS 












. 


4” - &” diameter, 
available from stock. 
May we send 


y fe you samples? 








for maximum reliability 


Specially designed by Britain’s 
leading spring experts for long 

life and hard wear, Terrys Belleville 
Washers have proved their great 
reliability in the most rigorous 


applications in press tool work. 

Sizes from .718’ to 1.375’. 

We shall be pleased to send you Wp 

a deflection chart on request. — 


HERBERT TERRY & SONS LIMITED, REDDITCH ENGLAND 
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Rapid, high-quality photoprinting 


The Ilford AZOFLEX Model 221 
Combine printing and developing 
machine (formerly known as Model 
42/63 Mark II) employs safe, odour-free 
AZOFLEX chemicals—just one of the 
many special features that make it the 
ideal photoprinting machine for print 
room or drawing office. 












Exposing, developing and drying operations 
completely synchronized. 

All controls accessible from comfortable 
working position. 

High continuous output easily maintained by 
One operator. 

Excellent copies obtainable from old or faded 
originals. 

Comprehensive maintenance service available 
at nominal cost. 












and no unpleasant fumes 


Capacity: rolls and cut sheets up to 42 in. wide. Printing speed: 
6 in. to 154 ft. per minute. Lamp: H.P.M.V. MA/U 2,000 watt. 
Dimensions: height 50in., width 67in., depth (tray extended) 52in. 
Weight: 850 Ib. 


Subject to certain conditions, the majority of AZOFLEX photoprinting 
machines can be hired as an alternative to outright purchase. 


ILFORD Azoflex 


PHOTOPRINTING MACHINES & MATERIALS 


Full details from 
ILFORD LIMITED, INDUSTRIAL SALES DEPT. AZ17M 
ILFORD, ESSEX. TELEPHONE: ILFord 3000 














;LAND 
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No need for additional 
machines and extra floor space 





DIMENSION 
INDICATORS 


* Reduce stoppages 
for measurement 
after each cut. 





* Increase machine 
utilisation and 


output. 
* Reduce setting 
errors. : 
* Direct readings of workpiece : 
dimensions give greater speed and : 


accuracy. 


Full technical details on request 


English Numbering Machines Ltd. | 


For full 
Dept. 9F - QUEENSWAY - ENFIELD - MIDDX - HOWard 2611 (5 lines) - Grams: Numgravco, Enfield a 
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Tuesday's tailplane 


There is no doubt that the tailplane will be there on Tuesday - 
or that every other part and sub-assembly will be available 

on the scheduled date. 

e The Bradma Production Control System is the 
manufacturer’s complete assurance. 





It is suitable for every type of organisation - large or small - 
whether manufacturing turbo-jets or children’s bicycles. 
e The Bradma Production Control System means improved efficiency. 


' 


In every Industry, manufacturing delays are possibly the 
most serious and costly hazard likely to be encountered. 

e The Bradma Production Control System reduces this risk 
to the absolute minimum. 


Normal production efficiency is improved when delays and 
transcription errors in the preparation of factory documents 
are eliminated. 

e The Bradma Production Control System provides the means. 





There are simple hand-operated models for the smaller user, 
and electrically powered models incorporating many 
auxiliary devices for the larger user. The great advantage of 
the System is its adaptability. It can always be designed 

to solve your own particular problem. 

e The Bradma Production Control System has all these 

. features PLUS. 


For full details, without obligation, enquire today. 


ld 
ADREMA LIMITED, 2-10 TELFORD WAY, LONDON, W.3 
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Copies Left-and Right-hand 
die halves simultaneously 
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AUTOMATIG HYDROCOPYING DIE SINKER > custor 
MODEL KAB 250 ; | 
Fully automatic — roughing and finishing — this exceedingly | the os 
robust bed-type machine copies 3-dimensional dies, without supervision, from Due 1 
wooden or plaster models. Both left- and right-hand halves of the die can emple 
be copied at the same time from the same master. 360° profiling can be performed = contr 
at constant feed, without rotating circular tables, and on a Gree 
vertical contours. Servo hand control permits speedy roughing. The machine © desig 
has two spindles; single- and 4-spindle machines are available also. 1 floor 
Table size 130” x 25%”. Spindle speeds (18) 42 to 2000 r.p.m. f  deper 
Copying feeds, steplessly variable -4” to 15:75". Pick feeds -006” to 2". 5s comp 
Send for fully illustrated brochure PE/188 
SOLE U.K. DISTRIBUTORS: 
346 KENSINGTON HIGH STREET, LONDON, W.14 f 
Tel: WESTERN 8077 (8 lines) Telex: 23182 Groms: ACCURATOOL LONDON TELEX Z FREE 
id tions | 
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Kange of hauction Heaters 








INDUCTION HEATING UNITS 


These 6 kW induction heaters have been designed for con- 
tinuous operation and incorporate the latest design techniques. 
The generators are of medium impedance output being 
suitable for general purpose heating applications such as 
annealing, brazing, hard and soft soldering, hardening and 
tempering. The availability of a high work coil kVA in 
association with multi-turn coils permit the heating of a 
wide range of ferrous and non-ferrous loads. 


The oscillator value may be either air cooled (Type 
R.F. 3/A) or water cooled (Type R.F. 3/W) depending upon 
customer requirements. With the R.F. 3/A water is used 
only for cooling the tank and work coils. In the case of the 
R.F. 3/W a common water supply is employed for cooling 
the oscillator valve, tank and work coils. 





Due to the simplicity of operation unskilled labour may be 
employed enabling production costs to be reduced. The 
controls, indicator lamps, anode current meter and process 
timer are conveniently grouped on the front panel. Compact 
design allows the equipments to occupy the minimum of 
floor space. The equipments in operation are extremely 
dependable as a result of advanced design and the use of 
components of proved reliability. 








PROCESS HEATING 














To Pye Ltd. Process Heating Division, 28 James Street, Cambridge 


FREE TECHNICAL ADVICE is offered on the applica- 3 ' 
Please send me details of Pye Process Heating Equipment. 


tions of R.F. heating to Tempering, Brazing and Harden- 
ing processes etc. Our technical representatives are at NAME 
your service, or we will send you full details—please tick 





COMPANY 
the appropriate box in the coupon. 
ADDRESS IPE 8 : 
P Please ask your Technical Representative Please send me | | 
VE LTD. PROCESS HEATING DIVISION to telephone for an appointment full details | 
Telephone: CAMBRIDGE 57590 aati 
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ror a tough job... 


Standard Drills from ;4,” to 3” diameter are available from 
our extensive stocks and a staff of Technicians backed by 
the most up-to-date equipment is ready to give practical 


AL assistance to customers on any drilling problems. 


ENGLISH STEEL TOOL CORPORATION LTD 


A WHOLLY owned sussioiary of | North Street Works, 


ENGLISH STEEL CORPORATION LIMITED 


serricco | Openshaw, Manchester 





STEIN ATKINSON VICKERS — the British 
manufacturers of the world-famous Vic KERS 
Hydraulic Components — have more experience in the 
design and application of hydraulics for the 
operation and control of machine tools than any 
other organisation. 

For what is perhaps the most exacting of all 
applications for hydraulics, the great majority of 
machine tool manufacturers specify Vickers — 
a tribute to the specialised knowledge and 
enthusiastic co-operation of the technical 

staff at STEIN ATKINSON VICKERS, 

which is at the service of every industry. 








STEIN ATKINSON VICKERS 


The BUTLER SPECIAL SIDE HEAD PLANER 


utilises standard VicKERS Hydraulic Com- H YDRAU Li cs Li M ITED 


ponents to provide precise positive control 

, 197 Knightsbridge, London, S.W.7. Telephone: KNightsbridge 9641 
with fast response — fast return speeds — 
i f aa f p : Technical Sales and Service at London, Birmingham, Glasgow, Leeds 
instant shockless reversal and protection and Manchester. 


against overloading. Manufacturers in Britain of Vickers Hydraulics 
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After a while, even the finest equipment begins to show its age. United i 
When orders are coming in fast, and peak efficiency is vital—are D _ Trust i 
you sure you’re equipped to keep up with your competitors? COSNORS 55US 4 
Perhaps UDT can help. (Commercial) i 
i 

UDT helps you replace old equipment, add new, out of income. Limited SJ 
Which often means it pays for itself out of increased profits. 4 
z 

A nice business-like way to do business. i 
| 

If you think UDT could help you, get in touch with the Manager United Dominions House NI 


of your nearest UDT office—the address is in your local directory. Eastcheap - London . EC3 
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Whatever 








can handle it 


Cars and their components, the 
by-products of whales, food in tins, 
food fresh from the fields, it's all the 
same to KING designers and 
engineers when it's a matter of 
moving materials at the right speed to 
the right spot at the right time. 

KING ‘know-how’, the product of over 
40 years’ experience in designina 
integrated materials handling 

systems for every part of the world 
and over the whole field of industry, 
can help you achieve maximum 
production at lower cost. Call ina 
KING representative, he will be 
pleased to visit you anywhere 

in the world. 











THE KING RANGE OF 
HANDLING EQUIPMENT 
Overhead conveyors 


Floor conveyors 
Cranes - hoists 





Ski-wrackers - Grabs 
Runways 





Geo. W. King Ltd. ARGYLE WORKS (27/)PE) STEVENAGE HERTS. 
MATERIALS HANDLING SPECIALISTS TELEPHONE: 440 
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measure in micro-inches 
without physical contact! 


This Electronic Micrometer measures with high accuracy* any distance 
from 100 to 45,000 micro-inches. This is achieved using one of a set 
of non-contacting probes—the instrument, in fact, measures the capaci- 
tance formed between the probe and the specimen, which is in direct 
relation to the distance separating them. The meter indicates balance 
or deviation from a standard set with the micrometer gauge. Facilities 
are provided for recording and remote or larger scale meter indication. 
A metric version is available. 









* Better than +1°% on flat surfaces. 


































Applications 

The Electronic Micrometer will measure :— 
PIECE PARTS Automatically + TOOL WEAR * STRAIN + METAL CREEP 
PRECISION GRINDING + DEPTH OF ETCH - TEMPERATURE COEFFICIENTS 
and can be applied in metallurgy and crystallography. 








Information Service Leaflet EB721 describes fully the 


WAYNE KERR 


Electronic Micrometer B721 


The Wayne Kerr Laboratories Limited, 
Sales and Service, 44 Coombe Road, New Malden, Surrey 
Telephone : MALden 2202 
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We offer you time gained— 
— Not gimmicks... 


The beauty of this machine is that exceptional speeds are 
combined with quick changeovers. 
It is certainly the fastest press in the world. 1,000 strokes per minute 
if you wish, but it is an economical proposition for relatively short runs. 
Here it has a great advantage over single-purpose machines. 
What is more, accuracy is truly remarkable—without the 
aid of pilot pins. 
There are no feed rolls and tool ‘life’ is prolonged. 
It is an original design patented by Rhodes. 
This press crosses the Atlantic Ocean from east 
to west. 
All the gimmicks in the world can't add up 4 Hi  @ ) Oo Ee Ss 
to the know-how we've accumulated and pro- 
gressively applied since metalworking first 
started. We've been at it for 136 years. 






ULTRA-SPEED PRESSES 





a pg ed = 
t js 
BUILT TO THE RHODES STANDARD dicine beats sbealath 


OF WAKEFIELD 








JOSEPH RHODES AND SONS LIMITED 
wre 2923 BELLE VUE - WAKEFIELD - TELEPHONE 2756 (3 lines) 
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Nitriding 
Steels 


for all 

wear 
resisting 
applications 








These special steels have become 
firmly established as the most 
suitable for engineering purposes 
where maximum resistance to 
abrasion is required. 

Nitriding steels offer the 
following advantages : 


The best degree of surface 
hardness for a particular job. 


Minimum distortion during 
nitriding. 

Surface _— cleanness after 
nitriding with complete 
absence of scale. 


ALLOY STEELMAKERS + FORGEMASTERS * STEEL FOUNDERS - HEAVY ENGINEERS 
THOS. FIRTH & JOHN BROWN LIMITED SHEFFIELD * ENGLAND 
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Wadkin Plano-Milling Machine, Type 
W.T.4. face-milling the cast-iron base 





of an Avery weighing machine at 
W. & T. Avery Ltd., Birmingham 40. 


Wadkin Ltd., Green Lane Works, Leicester. 


Telephone: 68151. 
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LARGE CAPACITY 


PLANO-MILLER'| 


at considerably less cost! 


In many shops there is a demand for a plano-miller of 
the capacity of the new Wadkin W.T.4. But previously, 
the high initial cost has deterred many would-be users. 


Here then is an opportunity to have the advantages and 3 
amazing production economies of plano-milling at a price 7 


all can afford. 

The Wadkin W.T.4 has been specially designed for 
machining surfaces up to 8’ long X 4’ 10” wide to close 
limits of accuracy, and has a maximum distance of 40" 
between spindle nose and table. Spindle speeds range from 
50 to 500rp.m. in six steps. Milling head and table 
traverse speeds range from 0 to 24” per minute infinitely 


variable, and 60” per minute fast traverse. This machine 4 


is also available with additional heads. 


7 Wadkin 


London Office : 62-64 Brook Street, W.1. Telephone: MAY fair 7048 











has a unique feature to exert simultaneously horizontal 
and vertical pressure, thus ensuring the work-piece to 
be safely held in position, allowing maximum stock 
removal at high speed. This is achieved by a double 
cam action in conjunction with an angular slot. 


Can be used on all machine tools and also on jigs and 


fixtures. 


Further outstanding advantages are: 


- 


2. 
2. 


The new COMPOUND CLAMPING TOOL is made in 3 sizes and can be supplied with 
one or two Tee Nuts (where highest gripping power is required). 


No protruding nuts or screws. 
Quick setting without any packing pieces. 


For final machining, an easily controllable 
amount of pressure can be relieved, thereby 
achieving higher accuracy. 


Accidents due to slipping are impossible. 


Non-corrosive oil burned finish. 


Set of Allen Keys supplied free. 


RUBERT COMPOUND CLAMPING TOOL 




















Order Nos. Screw Dia. 
With one With two °! Approx. 
Tee Nut Tee Nuts Length Wide Tee Nut Weight 
Size Price Price in. i in. Ib. 
1 59/1 119 0 59/2 28 8 3} 1 
2 60/1 22 0 60/2 3; 3 9 34 2 
3 61/1 3 15 0 61/2 410 0 5+ 3} 





RUBERT & CO. LTD., ACRU WORKS, DEMMINGS ROAD, COUNCILLOR LANE, 


CHEADLE, CHESHIRE. 


Telephone: GATley 5855 Delivery from stock 
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Simple or Complex... 
MEASUREMENT 


automatic liquid process control 


systems 


suit every purpose... 





Building a new factory or converting to 

automatic process control for more efficient production, 
simple or complex, your problems will be made easier 
by calling in MEASUREMENT LIMITED at the planning stage. 
MEASUREMENT AUTOMATIC LIQUID PROCESS CONTROL Systems 


are planned to suit customer needs. Equipment 





is designed around a number of basic 

liquid control instruments which may be used singly 
or in complex circuits. In fact, progressive 

or immediate transition to automation 

can be carried out as desired. 


MEASUREMENT LIMITED Offer a full advisory service, 





including special studies and designs to cover any liquid 





handling process—your particular process problem. 





Write to the Sales Manager, MEASUREMENT LIMITED—today. 


meters are matters for _ MEASUREMENT 


MEASUREMENT LIMITED, P.O. Box No. 2, Dobcross, Oldham, Lancs. 
Tel : Delph 424 (5lines) Telegrams : SUPERMETER, Dobcross. 

Export Enquirest 

PARKINSON COWAN GROUP EXPORTS LTD. 

Terminal House, 52 Grosvenor Gardens, London, S8.W.1, 


Tel: Sloane 0111 Cables pisc, London. 


A COW AN 
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with 
progress | 


in view... 





PRODUC-TROL 
visual control ends 
deadline dangers 


Produc-Trol provides the fool-proof method of laying the 
deadline bogey. See at a glance the exact position of every 
order or project by using Produc-Trol visual charts. Hold-ups 
are remorselessly spotlighted, prompt and vital information is 
given, compelling immediate action. 

Versatile Produc-Trol enables you to keep tabs on every stage 
of your working programme, be it Production, Sales, Budget, 
Order, Transport, Repair or Press Date schedules—it's appli- 
cations cover a very wide range. With Produc-Trol today 
you're always prepared for tomorrow. 


PRODUC-TROL 


Head Office: Banda House, Cambridge Grove, Hammersmith, London, W.6. 


Tel: RiVerside 4121 (20 lines) 
‘Bay BUSINESS 
S- AUTOMATION —«t its best! 


aa | 
“ “ON-THE-SPOT SERVICE from B & A branches in principal towns 


Please send me details of the following Business Automation Equipment. 


| Modern Duplicating Methods . 

Systems Machines Name 

l Visual Control Charts 

| Photocopying Equipment 

Calculators : 

| Standard and Portable Typewriters Firm 

| Adding and Bookkeeping Machines 
Mail-Room Equipment 

| Microfilm Copiers 

| Banda Supplies 


Address 


| 
| 
| 
Position | 
| 
| 
l 
| 
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THERES much 
MORE IN A 

METAL CUTTING OIL 
THAN MEETS THE EYE 


Two metal working oils . . . both 
looking alike in colour, possessing 
similar viscosities, and with appar- 
ently equal properties . . . you might, in fact, conclude that 
they will each give an equally good performance. 


One of the oils, however, enables faster cutting speeds to 
be maintained . . . provides better tool life . . . ensures a 
superior finish to your product: this is the oil you will 
want to use again and again, saving both time and money. 


Remove the element of uncertainty when selecting your 
metal cutting oils take advantage of the ‘ Vaughan 
Research Service’ plus over sixty years’ experience .. . by 
contacting our Representative or writing to us direct, and 
thus let us prove to you that there’s more—much more—in 
a Vaughan Cutting Oil than meets the eye. 


Vaughans market Metal Cutting Oils 
including Sulphurised and Sulphur 
Chlorinated types for general machin- 
ing on ferrous metals; light-coloured 
low-viscosity oils for use on 
aluminium alloys. Special oils for 
thread-grinding, broaching. Soluble 
Oils, Grinding Coolants, etc., ete. 
Send for brochure. 


METAL CUTTING OILS 
Vaus 
aughan 








€ Co. Lid. 


LEGGE STREET, BIRMINGHAM, 4 


Works and depots at: Birmingham, London (Southall), 


Manchester, Liverpool, Bristol, Glasgow. 


In association with the Houghton group of companies 
all over the world. 











Th 
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Horstmann-—A gauge of accuracy 


an And — for good measure — the Horstmann Model 52 Screw Caliper 
Gauge incorporates several features which make it versatile, easy 
to handle and long-lasting. 


One of its advantages (as can be seen from the illustration) is that 
the depth of anvil section makes the Caliper particularly suitable for 
gauging Acme forms of thread. 

Adjustment can be made simply, to meet the different fits and 
allowances around a nominal thread size and to present alternative 
thread sectors to the work when wear eventually takes place. The 
anvil, designed as a section of a large diameter threaded cylinder, 
prevents shearing of soft work and makes the Horstmann Model 52 
ideal for gauging narrow angle threads. The absence of projections 
from the side of the Caliper frame enables shouldered work to be 
gauged easily. These anvils do not rotate in use and are suitable for 
left and right hand threaded workpieces. The Caliper is normally 
supplied as a “GO” and “NOT GO” combination gauge so that 
both tests can be applied in one action, but is also available as 
“GO” only or “ NOT GO” only. 

It is manufactured in all common thread forms and STOCKED in 
many standard diameters. 

Horstmann also make screw or plain Plug and Ring type gauges. All 
these precision instruments are guaranteed for accuracy, hardness and 
finish to the requirements laid down by the National Physical 
Laboratory and British Standards Institution. 

We shall be delighted to send you descriptive leaflets. 
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PLUG, RING & CALIPER GAUGES 
put accuracy in your hands. 


THE HORSTMANN GEAR COMPANY LIMITED 
Newbridge Works, Bath, England. Tel: 7241 
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PUT IT THERE... 
OR THERE... y 
OR THERE... 


Imagine your machines stuck down on a felt base which 


can absorb over 80°/, of vertical vibration, which 





has a holding power of 50 lbs to the square inch, 
which does away with bolts, grouting, damaged floors. 
Then imagine deciding to change your 


layout when the workers have left one evening 


and having all the machines ready for action again in 
the morning. That’s what Croid-Cooper can do for you. 
Send for details today. 

COOPER & CO. (B’HAM) LTD 


CROID 65 
MACHINE FIXING GLUE Head Office and Works 


COOPERS BRYNMAWR - BRECONSHIRE °- Phone 3!2 
Goulder 





EELT Branch Office and Works 
SEELEY’S ROAD - B’HAM II: Phone VIC 5417 











build instruments 
for every gear test 





* * 
No. 4/3 Worm & Wheel Tester: between No. 4 Worm & Wheel Tester: between No. 3 Worm & Wheel Tester: 
2 ins. & 28 ins. centres, worm shafts up to 6 ins. & 28 ins. centres, worm shafts up to between zero & 12 ins. centres, 
72 ins. long x 20 ins. diam, 72 ins. long x 20 ins. diam. worm shafts up to 48 ins. long x 









16 ins. diam, The Worm & Wheel 
Testers illustrated 


are only part 





of a wide range. 
Goulders can supply 
Gear Testing 
Instruments for 


any type of gear 


* 
No. 3 Worm Tester: 
worm shafts up to 48 


ins, long x 16 ins, diam. which can be 





No, 4 Worm Tester: worm shafts up 
to 72 ins. long x 20 ins. diam, 


instrument-mounted. ) 


. 3 Can be arranged to test pitch. 
phone or write for further information 


or with your own particular problem. 


J. Goulder & Sons Ltd., Kirkheaton, Huddersfield. Telephone: Huddersfield 5262-3 
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Industry’s new motorways 
speed heavy loads OVERHEAD 


Loads up to ten tons can be transferred smoothly across the factory with 
Underslung Bridge cranes specially developed by British MonoRail. With spans 
up to 200 feet they will straddle wide bays. The underslung principle permits 
interlocking between parallel cranes, and the transfer of loads from one bridge to 
another. When the cranes are installed as part of a complete MonoRail system, 
the load can be transferred beyond the crane area to any part of the factory. 


More advantages of MonoRail Underslung Cranes. Economical in headroom. 
Low in deadweight. All materials specially rolled, forged or cast for the job. Rubber- 
tyred crane drive eliminates track wear. Track of standard flange width and specifically 
designed for this purpose. Local, remote or automatic control optional. 


A complete Overhead System. Underslung cranes are just part of the MonoRail 
handling and transfer system. It is an individually tailored system, covering every type 


After a survey of your plant, we produce a of installation from the smallest gravity drive to the most complex automated systems. 
tailor-made plan. This and the estimate are free. 


) IF YOU WANT TO GET A MOVE ON 


Send for the man with the MONORAIL plan 
WAKEFIELD ROAD: BRIGHOUSE: YORKS* TELEPHONE: BRIGHOUSE 2244 


TGA BM4 
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Z E I S S OPTICAL DIVIDING HEAD 130 


The Model 130 Dividing Head is a precision instrument 
enabling circular pitches to be obtained with a high 
degree of accuracy. Not only is this equipment parti- 
cularly required for the machine shop in the process of 
milling and grinding index plates, etc., but is a great 
asset to the inspection department in checking pro- 
tractors, levels, cams and camshafts, etc 


Th 


























A preselector attachment enables the operator to 
set the minutes and seconds for the angle required for 
the next operation while another machining operation 
is being performed. 

SPECIAL FEATURES : 
@ Scale reads to 10 secs. @ 2 alternative large base 


Estimation possible to plates giving distance 
5 secs. between centres of 2 ft. 

@ Camshaft testing attach- 6in. or Sft. 4in. 
ment available. @ 90° tilt 






Please write for details to: 

C. Z. Scientific Instruments Limited, 
12a Golden Square, London, W.1. 
Telephone : GERrard 4488 


























WITH THE BROCKHOUSE UNIT : 
GRINDING HEAD AND TRUING 3 
DEVICE FOR HORIZONTAL AND q 
VERTICAL GRINDING. 
% Easily adaptable on most standard machines. L 


%* Rapid and accurate. 
* Slideway Grinding Enquiries invited. 


2:11 Stee teUnaeaennne aetna 

SPECIALISTS IN 

MACHINE TOOL 
REBUILDING 


Write for descriptive folder to: 


J. BROCKHOUSE & CO. LIMITED 


Machine Tool Division 
ELMS WORKS : PENN ROAD : WOLVERHAMPTON 
Phone: Wolverhampton 23801 
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in Industry 


can be allied to power. 








Martonair cylinders offer thrusts from a few pounds to a few tons—the 
power required to lock a safety catch or open a furnace door—the power 
to close a valve or operate a brake. Control valves enable the thrust, speed 
and position of cylinders to be varied, and Martonair equipment is in action 
every day in hundreds of industries in thousands of different ways, from a 
simple one cylinder-one valve combination to fully automatic circuits 


where electrical, electronic and hydraulic systems are combined with 








es. 





Martonair offer three ranges of cylin- pneumatics 


ders—Minor, Standard and Heavy 
Duty—from }" to 12" diameter, and a 
range of over 400 control valves. 


Martonair pneumatics means control with Power 


; Mm MARTONAIR LIMITED 
. WiEebaceyitchha Parkshot, Richmond, Surrey, England. Tel: RIC 2201 (6 lines) 


ee and in Australia, Be/gium, Canada, Denmark, Finland, France, Germany, Holland, 
Iceland, Italy, New Zealand, Norway, South Africa, Spain, Sweden, Switzerland, 
U.S.A. 
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Before tick gets to tock, a hundred 
things can happen, especially 

in Industry and Sport. Heuer 
know this: therefore they make 
timers and chronographs that 
measure and record from one- 
hundredth of a second to one-fifth 
of a second, as well as hours, 
minutes and full seconds 


tock | 
HEUER TIMERS 


Representatives in the United Kingdom: 
BAUME & CO. LTD. 
50 Hatton Garden, London E.C.1. Tel: Chancery 4331. 




































Hey Multiple Spindle Drill Heads convert 
Standard Drilling and Boring Machines to High 
Production Machines permitting drilling of all 
holes in a component simultaneously, with 
production rates equal to those obtainable on 
expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 
MAXIMUM PRODUCTION ON DRILLING, REAMING, 
TAPPING AND SPOT 
FACING OPERATIONS 


= 
= 
= 
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We also manufacture Rotary 
Cam and Profile Milling 


TL SL TOU WLU ciscnincs cone oven noonaing 
Te MICAS cna racing ame Concring 


Machines, Special Machine Ih 


NRP 1596 Tools for High Production. 
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SPARCATRON EQUIPMENT 


éer 







SPECIALLY DESIGNED FOR 


RAPID STOCK REMOVAL 


Up to 6 cubic inches per hour. 10-20 times faster 
than standard Mark III machine, depending on the 
material and area of the electrode used. 


LOW ELECTRODE WEAR 


Low Electrode wear together with pre-set automatic 
Operation, contributes to high speed of production. 


HIGH EFFICIENCY WITH DIFFERENT ELECTRODES 


Many types of material may be used as electrodes, 
such as brass, copper, aluminium, Mazak, etc. 
This gives greatly increased scope for the 
development of spark machining techniques, as 

the area and depth of impression machineable 

are now much greater. 
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les; new Sparcatron Mark V. 
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. IMPREGNATED DIAMOND PRODUCTS LTD., OF GLOUCESTER - ENGLAND 
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for RELIABLE S.G. 
‘IRON CASTINGS 


Pioneers in the development of this versatile 
new material, S.G. Iron, S. Russell & Sons Ltd. 
produce in addition to BS 2789 types 1, 2A 
and 2B, many other special types, including 
Austenitic. S.G. Iron gives a high yield strength 
combined with good machinability, the strength 
of steel and the rigidity of cast iron. It can be 
used as alternatives to many other and more 
expensive metals for a variety of applications, 
details of which will be gladly given. 

S.R.S. also supply all varieties of High Duty 
and Alloy Irons and Grey Iron for machine tool 
and general machining purposes, in a wide 
range of sizes and quantities. 








We shall be pleased to receive your enquiries. 


S. RUSSELL & SONS LTD 


FOUNDRY DIVISION FIRST FOR S.G. IRON CASTINGS 


Head Office: Bath Lane, Leicester. Phone: 23211 (6 lines) 








WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 


Whatever it is you need—large or small capacity 
—high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & Co. Ltd. 


IPSWICH 


Telegrams: Reavell, Ipswich Telephone No: 56124 
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THE NEW:|ROLLS-ROYGE ALUMINIUM 
ALLOY GYLINDER BLOCKS ARE 
CLEANED AND DEGREASED BY A 
DAWSON MACHINE 


4 « 
i —— <) 
£ - 
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The aluminium alloy cylinder blocks of the Rolls-Royce Phantom V and Silver 
Cloud II are cleaned of swarf and cutting-oil after machining by this Dawson high 
pressure jetting machine. Inside the machine cylinder blocks are continuously rotat- 
ed and as they move round they are subjected to an intense jetting treatment from 
batteries of jets accurately positioned so that no surface or recess, internal or 
external, escapes the powerful cleaning action. An important piece of equipment 
on the machine is the Dawson cylindrical pressure filter (patent pending). This is 
principally a perforated cylinder over which is fitted a finely woven nylon mesh bag, 
and the high fidelity filtration provided is particularly suitable for the very fine 
swarf produced in the machining of the aluminium alloy cylinder blocks. 


For full details of a Dawson machine for your purposes write to Drummond-Asquith 
at the address below. 





Sole Distributors 


DEGREASING AND DRUMMOND=~- ASQUITH LTD. 


CLEANING PLANT King Edward House. New St..Birmingham 
Tel. Midland 343] 





Manufacturers : 


DAWSON BROS. LTD., Gomersal, Near Leeds. Tel.: Cleckheaton 3422 (5 lines) 
LONDON WORKS, 406 Roding Lane South, Woodford Green, Essex. Tel.: Crescent 7777 (4 lines) 
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x Talking Tools 














JIGS & FIXTURES 
DIE CASTING TOOLS 





PRESS TOOLS 


Talk tools with us. 
We design, we plan 


SPECIAL TOOLS 


and we make tools 
— the right tools 


PLASTIC MOULDS 


for your job. 





UNIVERSAL TOOLS LIMITED, 
TRAMWAY PATH, MITCHAM, SURREY. Telephone: MiTcham 6II| a ‘ 




















Precision made, 
incorporating 


ina Needle 





Cage 





Al 


SEND FOR COPY 
OF THE NEW 
TECHNICAL 
HANDBOOK 
AND NEW 
136 PAGE 
CATALOGUE 


ina Needle Bearings Ltd 


Head Office and Factory: Dept. P.E., 
ina works, Dafen, Lianelly, Carms. 
Telephone: Lianelly 4312/3/4 
Telex: 4816 










INA Bearings are manufactured in Great Britain, 
France and Western Germany 
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OGlL- SEALED 


( 
Yy ROTARY COMPRESSORS 


FROM 1/3-250 H.P. 


LUISE Throughout the World f 


The Hydrovane principle was developed and 
introduced by Bullows in 1948 and 
has since been adopted by all the major 





manufacturers throughout the World! 


10 Licencees manufacturing 
Hydrovane Compressors 
throughout the World! 


For further details of the Hydrovane principle 


send for our ** Questions & Answers *’ Folder 


AIR COMPRESSORS - SPRAY PAINTING EQUIPMENT - SPRAY BOOTHS 


ALFRED BULLOWS & SONS LID 


HEAD OFFICE & WORKS LONG ST WALSALL STAFFS ENGLAND TEL: 27251 





DEPOTS AT—13 SOUTH MOLTON STREET, LONDON, W.I TELEPHONE: MAYFAIR 2313 
55a BRIDGE STREET, MANCHESTER, 3 TELEPHONE: BLACKFRIARS 5670 
70 GILMOUR STREET, GLASGOW, C.5 TELEPHONE: SOUTH 2383 
61/63 DRURY STREET, DUBLIN TELEPHONE: DUBLIN 731€8/9 
BULLOWS (AUST.) PTY. LTD., ETHEL AVENUE, BROOKVALE, SYDNEY, AUSTRALIA 
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‘STRATELINE? 


SPEED REDUCERS 


a 


a 
| 


me, il jin 


Looking in the , 
right direction 


Input H.P. range 1/16th to 40 H.P. Ratios from 
3:1 to 1,000,000: 1. Greater reductions can be 
undertaken for special applications. Maximum 
torque output 100,000 Ibs. in. Coaxial Shafts : 
Positive gear drive therefore no slip. Large 


Cg 


Reduction Ratios in very small space. Each Unit Se 


F. S$. RATCLIFFE (ROCHDALE) LTD., 
Crawford Spring Works, Norman Road, Rochdale ! 
Phone: Rochdale 40415 *Grams: Recoil, Rochdale Telex 631 i 


covering a wide range of ratios without alteration 
to external dimension. 





Can be supplied with an electric motor as an 
integral part of the gearbox, or as a non- 


Let us 
be your 
machine 


motorised unit. Units can be arranged for any 
position of mounting. 


we also manufacture 


VARATIO. 
The ‘Varatio’ 
Positive Variable Change 
Speed Gearbox 
has the outstanding merit of 
ROBUST SIMPLICITY 
COUPLED WITH HIGH 

operated equipment up to 
EFFICIENCY AND COM- 4h.p. at 1,200r.p.m. Equip- 
PLETE RELIABILITY, and ped with hardened Coniflex 
gears and lubricated for life 
ANGLgears are quiet and 
efficient at speeds up to and 


including their maximum rated 
positive drive at pre-determined r.p.m Each unit is tested 


SPEEDS MAINTAINED for quietness at full rated speed 
WITHOUT SLIP are required before it leaves the factory 


Introducing 


*ANGLgear, STANDARDISED 
RIGHTANGLE CONIFLEX 
BEVEL GEAR UNITS FOR 
INDUSTRY 

ANGLgear units are compact, 
standardised 90 degree power 
take offs for manual or power 


is eminently suitable for every 
industrial requirement where 


variability of speed and a 


An outstanding feature of the 
Varatio ° Gear is the 
RELATIVELY SMALL SPACE 


There is an ANGLgear to solve 
almost any 90 degree power 
take off problem 

* Made in England under 


Complete facilities plus 


precision & service second to none 


@ Capstan and centre lathe work 


...as well as 
shaping, honing, 
drilling, tool- 


@ Milling—all types 
@ Surface and universal grinding 
4 G-SIP jig mpi. 

Centreless grinding er nee 
@ Copy turning tsetse 


Approved 
MARSDEN & SHIERS LTD. | 


Davis Road, Chessington, Surrey. Phone: Elmbridge 5333 (3 lines) 


it occupies licence to U.S.A. principals 


VARATIO-—STRATELINE GEARS LTD 


277-279 Aberdeen Avenue, Trading Estate, Slough, Bucks. 
Copyright reserved Telephone Slough 20271 


making, etc. 
to meet your 
every need. 
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seis 





a 

AND CHEAPEST WAY OF FIXING 
THREADED STUDS 

OR ATTACHMENTS LIKE THESE 
TO A METAL SURFACE IS... 


(rompton Parkinson === 
STUD WELDING 








ASK US TO PROVE IT! 


CESETA cromeron PARKINSON (STUD WELDING) LTD - 1-3 BRIXTON ROAD - LONDON - SW9 - TEL: RELIANCE 7676 
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Here is the simple answer to your part numbering 
problems — a precision set of hardened steel type 
enabling you to make up any combination of letters 
and figures. 

Pryor Interchangeable steel type is made in seven 
sizes 1/32”, 1/16”, 3/32”, 1/8”, 3/16”, 1/4”, 3/8”’ and 
is available from stock as a complete fount (as 
illustrated) or as individual pieces and holders for 
hand or machine use. 


EDWARD PRYOR & SON LTD 


BROOM STREET ~- SHEFFIELD + ENGLAND 
PHONE SHEFFIELD 23161 (5 lines) 


Wile fv ews ree free dacuptive loaplot ay 
































































SS eee z advertisement 
oe wee —— = managers 
= for F 
- = 
= 2 Engineer 
is a refractory lubricant > a 
designed to function dry even if a z 
subjected to temperatures up to 1000°F = E MMMM 
or under highly oxidising conditions. 4 5 Ss’ 
No residual coke or ash developed. a 
Here’s a product from Dee Oil Company that _ 
solves one of the more difficult lubrication z | 
problems found in industry. Its efficiency has o f 
been proved on many different applications and T. G. Scott P. 
it can solve your high temperature lubrication = E 
just as effectively. Fs & Son Limited | 
Send your enquiries to:— = ic ‘a S| 
DEE OIL COMPANY LIMITED =f rn B 
Delta Works, Irlam Road, Bootle, Liverpool 20 > London WC2 0! 
Telephone : Bootle 1897 S Telephone Holborn 4743 C 
= 
” 
= 
ee 
x 
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THE SOUND APPROACH 
TO QUIET! 














ring . . . install clean, streamlined N.S.E. 
type ee ‘ ; 
tters Partitioning, establish a happy congenial 


atmosphere and increase staff efficiency. 


EASY TO ERECT 
ADAPTABLE 
ECONOMICAL 


even 
and 
(as 
: for 






TD 
AND 


| i. 





FOR OFFICE AND FACTORY 
...it must be 


| NIST | 



















—| STEEL PARTITIONING 


Inspect the full range of N.S.E. 


Nia Send 
Partitioning and Office TO-DAY 
Equipment at our modern for our 
Showrooms in NEW FREE 


BRISTOL, BIRMINGHAM, MANCHESTER 
or visit our London Display 
Centre 

149 BOROUGH HIGH STREET, S.E.1 


fully illustrated 
36 page catalogue 








NORWOOD STEEL EQUIPMENT LTD., HARLOW, ESSEX. TEL: HARLOW 2565! 
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STEELS FOR FORG'NGS 
AND DROP STAMPINGS 





STANDARD & HIGH TENSI/LE 


seed PARK GATE 
STEELS. 


RANGE OF QUALITIES 

























































































"e x 3 Steels in the carbon range 0:08—0:85% 
S Case — Hardening Steels 

peetatetetetatatet Free Cutting Steels 

pears Low Alloy Steels 
















RANGE OF PRODUCTS 

Billets from 3” square upwards 

Rounds 3” to 94” Squares 3” to 44” 
Hexagons 3” to 33” Flats 14” to 12” wide 
Coiled Bars 3” to | 3” 

Cold Forging Quality Wires 

Colliery Arches, Props and Accessories 


HARD SHAFT STEELS 














THE PARK GATE IRON & STEEL COMPANY LIMITE 


; } ELEF NE ROTHER A 214 










D ROTHERHAM 


r LRKGATE OCF K cics 









it’s his 


future... 






++» backed by MR. THERM who Burns to Serve industry always 


..in all ways. Today, computer controlled machine tools— 
what of tomorrow? He will grow up with Mr. Therm, 
for each advance in production techniques will be helped 
by the unceasing research of the Gas Industry into 
gas utilisation. Through the twelve Area Gas Boards, 
the Gas Industry offers an unrivalled free technical 
advisory service on fuel to the many trades and 
industries which it serves. 
Write or ‘phone your problem to your Gas Board NOW . 


ISSUED BY THE GAS COUNCIL 


